Robust density modelling using the student's t-distribution for human action recognition by Moghaddam, Z & Piccardi, M
ROBUST DENSITY MODELLING USING THE STUDENT’S T-DISTRIBUTION  
FOR HUMAN ACTION RECOGNITION 
 
Zia Moghaddam and Massimo Piccardi 
 






The extraction of human features from videos is often 
inaccurate and prone to outliers. Such outliers can severely 
affect density modelling when the Gaussian distribution is 
used as the model since it is highly sensitive to outliers. The 
Gaussian distribution is also often used as base component 
of graphical models for recognising human actions in the 
videos (hidden Markov model and others) and the presence 
of outliers can significantly affect the recognition accuracy. 
In contrast, the Student’s t-distribution is more robust to 
outliers and can be exploited to improve the recognition rate 
in the presence of abnormal data. In this paper, we present 
an HMM which uses mixtures of t-distributions as 
observation probabilities and show how experiments over 
two well-known datasets (Weizmann, MuHAVi) reported a 
remarkable improvement in classification accuracy. 
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Human action recognition is a very active research area in 
computer vision with main applications to video 
surveillance, human-computer interaction and so on. The 
goal of automatic action recognition is the classification of a 
given image sequence as one of pre-defined action classes. 
It requires the classification of a set of measurements 
extracted from the video depicting the action. Various 
human action recognition approaches can be categorised in 
two main groups [1]: 1) direct classification of spatio-
temporal features using either a discriminative classifier, 
e.g. the support vector machine (SVM), or the k-Nearest 
Neighbour (kNN) classifier; 2) using temporal state-space 
models for action classification, either by recognising the 
actions directly in the time domain, e.g. dynamic time 
warping (DTW); or exploiting graphical models, e.g. hidden 
Markov model (HMM) [2-4] and conditional random fields 
(CRFs). Sequential classifiers such as HMM can naturally 
classify sequences of arbitrary length and have shown good 
performance in adjusting to temporal variations in the 
duration of instances of a same action. Hence, in this paper 
we decided to exploit HMM for action classification.  
Prior to action classification, the HMM parameters need to 
be estimated to fit the model to the training observation 
sequences. The distribution of continuous observations in 
each HMM state is usually modelled by a Gaussian mixture 
model (GMM). However, the sequential data modelling may 
encounter the presence of unusual data (outliers) that cannot 
be fit by the normal tails of GMM. The covariance of the 
normal Gaussian usually has to be stretched to cover the 
outliers and leads to improper mixture fitting. Another 
alternative is to have many Gaussian components in the 
mixture, but that would affect computational efficiency of 
model training significantly.  
To tackle the outlier problem in density estimation, the 
Student’s t-distribution – which has a longer tail compared 
to the Gaussian density - has been exploited in many papers 
in the last few years [5-7]. For example, Chatzis et al. in [6] 
exploited the Student’s t-mixture model (SMM)  for 
sequential observation modelling of HMM states’ densities 
to recognise the gestures of the American Sign Language. 
The obtained recognition error rate using SMM is 5.96% 
compared to 11.44% with GMM. For this reason, in this 
paper we apply a similar model to the problem of human 
action recognition.  
The rest of the paper is organized as follows. Section 2 
offers a review of the Student’s t-distribution and its mixture 
(SMM). In Section 3, SMM is utilised as observation 
probability density in HMM, and the expectation-
maximisation (EM) algorithm is exploited for maximum 
likelihood estimation (MLE) of its parameters. The 
experiments to explore the effectiveness of action 
classification using SMM density modelling in HMM are 
presented in Section 4. Finally, conclusions are given. 
 
2. THE STUDENT’S t-DISTRIBUTION 
 
The Student’s t-distribution could be considered as an 
infinite mixture of scaled Gaussians with the same mean but 
variable variance (or covariance) produced by a prior 
Gamma distribution. In the case of an F-dimensional 
multivariate random variable x, with mean µ and inner 
product matrix ψ, this mixture can be written as [8]: 
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 Fig. 1. Outliers impact on Gaussian compared to t-distribution [8]. 
 
The variable precision η enables the t-distribution to give 
less weight to abnormal observations in the mixture 
parameter calculation which makes it more robust to 
outliers. Fig. 1 shows how the presence of the outliers can 
stretch the Gaussian distribution (green curve) and deform 
it, while the t-distribution (red curve) is influenced 
negligibly. The tail of the t-distribution is controlled by 
parameter ν (degrees of freedom); larger values of ν make 
the tail shorter and with ν→∞ the t-distribution becomes a 
normal Gaussian distribution. The probability density 
function (pdf) of the t-distribution is given by [8]: 
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is the Mahalanobis distance between x and the 
mean, µ ,with respect to ψ.  
Like GMM, a set of E independent multivariate data X  +,-,. /  could be generated by a mixture of M Student’s 
t-distribution components (SMM) [5]. Peel and McLachlan 
in [5] exploited the EM algorithm to estimate parameters of 
an SMM by derivation of the model’s complete data log-
likelihood function. 
 
3. THE HIDDEN MARKOV MODEL (HMM) WITH 
SMM OBSERVATION DENSITY MODELLING 
 
With sequential data, e.g. a time-sequence data, the order of 
observations is important. Hence, to model the sequential 
data, a sequential probabilistic model, like HMM, is 
required. HMM is a temporal graphical model in which the 
modelled system has observed outputs (observations), and a 
set of hidden states [9]. In the case of continuous 
observation, the observation distribution for each state in 
HMM is usually modelled by a GMM (HMM-GMM). 
However, the SMM can also be utilised to model the HMM 
observation to tackle the outlier issue [6]. Let us assume that 
observation sequence O={o1,...,ot,…,oT} of length T is 
generated by an N-state HMM. Furthermore, let us assume 
[10]that the observation probability for each state si, i=1...N, 
is modelled by an M-component SMM (HMM-SMM) as 
follows. For i=1…N and t=1…T: 
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where +819-9. ;  are the mixing weights for the SMM of state 
si such that ∑ 819;9.  1. µ il, ψil and νil are the parameters of 
the lth component of SMM for state si. 
 
3.1. ML parameter estimation of an HMM-SMM 
 
Recalling from the EM algorithm for HMM-GMM  [11], 
sequential data O = {o1,...,ot,…,oT} is considered incomplete 
and for each given ot, it is assumed that two unobserved data 
exist whose values indicate the state value and the 
component index. In addition, similar to a single t-
distribution and an SMM [5, 12], the precision scale η is the 
third hidden variable in an HMM-SMM. As first step, we 
need to infer the conditional state posterior γi(t), and the 
conditional component posterior τil(t) defined as follows. 
For i=1…N, l=1…M and t=1…T: 
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Furthermore, we define uil(t) as the conditional posterior 
expectation of precision scale for sample ot given that it is 
generated by the lth component of the ith mixture: 
 C19
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At iteration (k+1) of the EM algorithm: 
E-step: The HMM observation density has no effect on the 
probability γi(t), hence, it is same as the case of an HMM-
GMM [11]. The probability τil(t) is also similar to that of 
HMM-GMM, except replacing the Gaussian by the t-
distribution. The solution for uil(t) is similar to that provided 
in [5] for a single SMM and just needs adding the index for 
the ith mixture. 
M-step: The estimation formulas for HMM-SMM can be 
inferred by considering the influence of uel (the conditional 
posterior expectation of precision scale) in the EM solution 
for SMM in [5] and comparing it to the EM solution for 
GMM in [11]. From [5], we can see that the mixture weight 
cl has the same formula as the GMM case. However, in 
SMM the posterior probability of precision scale η will 
appear in the numerator and denominator of mean µ l, and in 
the numerator of precision ψl (but not in its denominator). 
Hence, we can infer the following estimation formulas for 
HMM-SMM by putting together the corresponding formulas 
from [5] and [11]: 
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Chatzis et al. in [6] obtained the same formulas by 
derivation of the complete data log-likelihood function. 
Nevertheless, similar to the single component t-distribution 
and SMM cases,  	19EF 
 does not have a closed form 
solution, and it requires to be computed iteratively through 
the following equation, where U(x) is the digamma function: 
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4. EXPERIMENTS ON ROBUSTNESS USING  
THE t-DISTRIBUTION 
 
In this section, we explore the robustness of action 
recognition by exploiting HMM-SMM in lieu of HMM-
GMM. For this purpose, we modified Kevin Murphy’s 
HMM toolbox [13] to include HMM with SMM density 
modelling.  
For the experiment, we exploited two action video datasets: 
1) the popular Weizmann dataset [14] that includes 10 
actions performed by 9 subjects for a total of 93 videos 
sequences; 2) the more recent MuHAVi dataset [10] that 
contains videos from 17 action classes performed several 
times by 7 different subjects and captured by 8 cameras 
simultaneously. To the best of our knowledge, MuHAVi is 
the most challenging and comprehensive public action 
dataset to date in terms of combined number of action 
classes, subjects and cameras. Amongst the other popular 
datasets, KTH [15] has only 6 action classes. 
In order to separate issues raised by recognition and 
foreground segmentation, the authors of the MuHAVi 
dataset aimed to make manually annotated silhouettes 
available (MuHAVi-MAS).  However, manual segmentation 
proved overly time consuming and the current number of 
manually-segmented sequences is rather limited. 
Furthermore, using manually-generated masks for training 
or validation would provide an optimistic estimate of a 
method’s accuracy compared to a real application where 
segmentation must be automated. Hence, we decided to use 
the original videos directly and extract the object masks 
automatically from the camera4 viewpoint, resulting in 398 
sample sequences [16]. The quality of the obtained masks is 
rather good, yet not as that of manual segmentation, making 
results more significant and general. 
As validation approach, we have used the “leave-one-
subject-out” cross validation method; i.e. in each run we 
leave one subject out during training and we use it for 
testing. This validation procedure is realistic since in real 
applications subjects would not have been seen during 
training. The final accuracy result is the average over the 
various subjects (7 folds). Since the number of HMM states, 
N, and the number of components per state, M, are 
hyperparameters in the Baum-Welch algorithm and cannot 
be determined by maximum likelihood, we decided to 
experiment over range {1...6} for N and M, and choose the 
best combination based on cross-validation accuracy. 
Another choice required to complete the recognition 
approach is that of the feature set. Given the tight real-time 
constraints of video surveillance, for our experiments we 
have chosen to compare two simple and computationally 
lightweight feature sets: the first is the well-known 
projection histograms [17] (our implementation is in [16]) 
and the second is our own “sectorial extreme points” feature 
set, explained in details in [4]. 
 
4.1. Experiments with HMM-SMM and estimated ν 
 
In the first experiment, we compared the classification 
accuracy between HMM-SMM density modelling with 
maximum likelihood-estimated ν and HMM-GMM. For this 
experiment, parameter ν is initialised with an arbitrary value 
(10 in the experiment), and is updated at each M-step 
iteration. To prevent ν from tending towards 0 or infinite on 
occasions, we also placed a minimum and a maximum 
threshold for the updated values of ν: 0.1 and 200, 
respectively. Table 1 reports the average and best 
classification accuracies obtained over 6 different runs from 
random initial parameters for both HMM-GMM and HMM-
SMM with estimated ν using MuHAVi as dataset and the 
projection histograms as feature set. The achieved results 
show considerable improvements in accuracy when using 
HMM-SMM for all combinations of N and M. The increase 
in highest accuracy is over 6% (from 80.7% to 86.9%). It 
seems that the main reason for this improvement is the 
significant presence of outliers in the observation data using 
this feature set on the MuHAVi dataset. 
We repeated the experiment with the other feature set, the 
sectorial extreme points, on both the Weizmann and 
MuHAVi datasets. Table 2 summarises the average and best 
accuracies over the 6 runs for various values of N and M. 
While the achieved improvement over MuHAVi was limited 
with this feature set (likely because of the lack of significant 
outliers), over the Weizmann dataset HMM-SMM reached 
the maximum possible accuracy of 100% (not one single 
misclassification). 
Given the apparent sensitivity of the ML-estimate of ν, we 
compared accuracy also with fixing ν to an arbitrary value 
(0.1 in this case); the feature set is the projection histograms 
and the dataset is MuHAVi, with results reported in Table 3. 
Comparison of results in Tables 1 and 3 shows that the 
classification accuracy using HMM-SMM with fixed ν = 0.1 
was comparable with that of HMM-SMM with estimated ν.  
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Table 1: Classification accuracy (%) for HMM-GMM and HMM-
SMM with estimated ν using the projection histograms feature set. 
 
HMM-GMM, Avr. of 6 runs HMM-SMM, Avr. of 6 runs 
 M=1M=2M=3M=4M=5M=6  M=1 M=2 M=3 M=4 M=5 M=6 
N=1 64.1 70.4 73.5 74.2 74.3 74.5  83.7 85 84.1 84.5 84.5 85.1 
N=2 67.6 71.8 72.4 72.2 72.2 72.7  84.7 84.8 83.9 84.6 84.4 83.7 
N=3 73.1 74.8 74.5 75.2 74.9 74.4  84.4 83.9 84.1 84 83.6 84.1 
N=4 76.3 76.3 76.2 77.3 77.3 78.0  84.3 84.4 83.9 83.5 83.1 83.8 
N=5 76.4 78.5 78.1 77.3 77.8 77.8  84.5 84.2 83.5 84.0 84.0 83.3 
N=6 77.1 78.7 78.9 77.8 77.8 78.3  84.3 84.2 84.0 83.9 83.3 82.7 
  HMM-GMM, Best of 6 runs HMM-SMM, Best of 6 runs 
 M=1M=2M=3M=4M=5M=6  M=1 M=2 M=3 M=4 M=5 M=6 
N=1 64.1 71.1 74.4 74.6 74.6 74.6  83.7 85.7 84.9 85.7 84.9 86.9 
N=2 69.1 73.1 74.1 73.9 73.9 74.4  86.2 86.2 84.4 86.2 85.4 84.9 
N=3 74.4 79.6 76.6 76.6 76.4 75.6  84.9 85.9 84.9 85.4 84.4 85.4 
N=4 77.6 77.6 77.4 79.9 78.6 79.6  85.2 85.4 85.2 85.2 85.2 84.9 
N=5 77.9 80.7 80.2 79.4 79.1 79.1  86.2 85.4 84.2 85.2 84.9 85.4 
N=6 78.4 79.9 80.2 78.9 79.4 79.9  85.4 85.7 84.7 86.2 83.9 83.9 
 
Table 2: Classification accuracy (%) for HMM-GMM and HMM-




 6 runs 
Best of 6 
runs 
Average of  
6 runs 
Best of 6 
 runs 
Weizmann  94.6 96.8 97.6 100 
MuHAVi  92.4 94.0 93.0 94.5 
 
Table 3: Classification accuracy (%) for HMM-SMM with 
estimated ν and fixed ν using the projection histograms feature set. 
HMM-SMM with estimated ν HMM-SMM with fixed ν=0.1 
Avr. of 6 runs Best of 6 runs Avr. of 6 runs Best of 6 runs 
85.1 86.9 85.3 86.4 
 
Table 4: Classification accuracy (%) for HMM-SMM with various 
fixed ν using the projection histograms feature set. 
 ν = 3 ν = 5 ν = 7 ν =10 
Average of 6 runs 
unsns6runs 
86.2 85.5 84.9 83.5 
Best of 6 runs 87.7 86.9 86.9 85.2 
 
4.2. Experiments with HMM-SMM and various fixed 
values of ν 
 
To confirm the usability of a fixed ν, we measured the 
recognition accuracy with various fixed values of ν = {3, 5, 
7, 10}; results are shown in Table 4. Such results confirm 
the effectiveness of SMM density modelling with fixed ν 
since maximum accuracy reaches 87.7% (with ν = 3). A 
relatively small search over values of ν is therefore capable 
of delivering cross-validation accuracies greater than that of 
the ML-estimated case (86.9%). Therefore, estimation of ν 




The longer tails in the Student’s t-distribution (compared to 
the Gaussian distribution) makes density modelling more 
robust in the presence of outliers in the observation data. In 
this paper, we have utilised a mixture of t-distributions 
(SMM) to model the observation probabilities in an HMM 
in lieu of the usual GMM for application to human action 
recognition in videos. The EM algorithm was exploited to 
estimate the HMM-SMM parameters with a maximum 
likelihood objective. The experiments conducted over two 
significant video action datasets have proved the 
effectiveness of using HMM-SMM, with accuracy 
improvements in the order of 6÷7% over the conventional 
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Argüeso (Universidad de Oviedo, Spain); Emanuele Salerno (ISTI-CNR, Italy); Ercan
Kuruoğlu (CNR, Pisa, Italy); Koray Kayabol (INRIA, France)
pp. 1293-1296
Source Separation in Cosmology, From Global to Local Models




Data Augmentation for Galaxy Density Map Reconstruction
Francois-Xavier Dupé (CEA, France); Jalal Fadili (GREYC CNRS UMR 6072,
ensicaen, France); Jean-Luc Starck (CEA, France)
pp. 1301-1304
Image Processing Challenges in Weak Gravitational Lensing
Adam Amara (ETHZ, Switzerland)
pp. 1305-1308
Scale Invariant Images in Astronomy Through the Lens of Multifractal Modeling
Pierre Chainais (INRIA Lille-Nord Europe & Clermont University, France); Véronique
Delouille (Royal Observatory of Belgium, Belgium); Jean-François Hochedez
(LATMOS UMR CNRS 8190, France)
pp. 1309-1312
Compressed Sensing for Radio Interferometric Imaging: Review and Future Direction
Jason McEwen (Ecole Polytechnique Federale de Lausanne, Switzerland); Yves
Wiaux (EPFL, Switzerland)
pp. 1313-1316 xlvii
TA.L6: High Dynamic Range Imaging and Compression (Lecture)
Spatially Adaptive Filtering for Registration Artifact Removal in HDR Video
Stephen Mangiat (University of California, Santa Barbara, USA); Jerry D Gibson
(University of California, Santa Barbara, USA)
pp. 1317-1320
Perception-Based High Dynamic Range Video Compression with Optimal Bit-depthTransformation
Yang Zhang (University of Bristol, United Kingdom); Erik Reinhard (University of
Bristol, United Kingdom); David Bull (University of Bristol, United Kingdom)
pp. 1321-1324
break
A Single Algorithm Combining Exposure and Focus Fusion
Azhar Sufi (SRI International & Rutgers University, USA); David C. Zhang (SRI
International Sarnoff, USA); Gooitzen van der Wal (SRI International, USA)
pp. 1325-1328
SDALA: Simultaneous Dynamic Range Compression and Local ContrastEnhancement Algorithm
Chi-Yi Tsai (Tamkang University, Taiwan)
pp. 1329-1332
High Dynamic Range Imaging Under Noisy Observations
Renu Rameshan (Indian Institute of Technology Bombay & Amrita Vishwa
Vidyapeetham, India); Subhasis Chaudhuri (Indian Institute of Technology, Bombay,
India); Rajbabu Velmurugan (IIT Bombay, India)
pp. 1333-1336
De-ghosting of HDR Images with Double-credit Intensity Mapping
Zijian Zhu (Institute for Infocomm Research, Singapore); Zhengguo Li (Institute for
Inforcomm Research, Singapore); Susanto Rahardja (Institute for Infocomm
Research, Singapore); Pasi Fränti (University of Eastern Finland, Finland)
pp. 1337-1340
TA.L7: Interpolation and Super-resolution (Lecture)
Fast Video Interpolation/Upsampling Using Linear Motion Model
Kwok-Wai Hung (The Hong Kong Polytechnic University, Hong Kong); Wan-Chi Siu
(The Hong Kong Polytechnic University, Hong Kong)
pp. 1341-1344
Parameter Estimation in Bayesian Super-Resolution Pansharpening UsingContourlets
Israa Amro (Al-Quds Open University, Palestine); Javier Mateos (University of
Granada, Spain); MIguel Vega (University of Granada, Spain)
pp. 1345-1348
break xlviii
Learning Context-Aware Sparse Representation for Single Image Super-Resolution
Min-Chun Yang (National Taiwan University, Taiwan); Chang-Heng Wang (National
Taiwan University, Taiwan); Ting-Yao Hu (National Taiwan University, Taiwan); Yu-
Chiang Frank Wang (Academia Sinica, Taiwan)
pp. 1349-1352
Multi-scale Non-Local Kernel Regression for Super Resolution
Haichao Zhang (Northwestern Polytechnical University & University of Illinois at
Urbana-Champaign, USA); Jianchao Yang (UIUC, USA); Yanning Zhang
(Northwestern Polytechnical University, P.R. China); Thomas S Huang (University of
Illinois at Urbana-Champaign, USA)
pp. 1353-1356
Two-step Super-resolution Technique Using Bounded Total Variation and Bisquare M-estimator Under Local Illumination Changes
Mohamed M. Fouad (Military Technical College, Egypt); Richard Dansereau (Carleton
University, Canada); Anthony Whitehead (Carleton Universty, Canada)
pp. 1357-1360
Discrete Infinity Harmonic Functions: Towards a Unified Interpolation Framework onGraphs
Mahmoud Ghoniem (Université de Caen Basse-Normandie, France); Abderrahim
Elmoataz (Université de Caen Basse-Normandi, France); Olivier Lezoray (Université
de Caen Basse-Normandie & Greyc UMR CNRS 6072, France)
pp. 1361-1364
TA.L8: Tomographic Imaging (Lecture)
On the Efficiency of Proximal Methods in CBCT and PET
Sandrine Anthoine (Université Aix-Marseille, LATP, CNRS, France); Jean Francois
Aujol (Université Bordeaux 1, IMB, France); Yannick Boursier (Aix Marseille University
& CPPM, CNRS/IN2P3, France); Clothilde Mélot (Aix Marseille University, LATP /
CNRS, France)
pp. 1365-1368
Regularized Polychromatic Reconstruction for Transmission Tomography
Kwang Eun Jang (Samsung Advanced Institute of Technology, Korea)
pp. 1369-1372
break
A Discrete-Continuous Bayesian Model for Emission Tomography
Mame Diarra Fall (Université Paris-Sud 11, France); Eric Barat (CEA, France); Claude
Comtat (Service Hospitalier Frédéric Joliot, France); Thomas Dautremer (CEA,
France); Thierry Montagu (CEA, France); Ali Mohammad-Djafari (Centre national de
la recherche scientifique (CNRS), France)
pp. 1373-1376
Bayesian Data Fusion and Inversion in X-ray Multi-Energy Computed Tomography
Caifang Cai (Commissariat a Energie Atomique, France); Ali Mohammad-Djafari
(Centre national de la recherche scientifique (CNRS), France); Samuel Legoupilxlix
(Commissariat a Energie Atomique (CEA), France); Thomas Rodet (University of
Paris Sud & L2S - UMR 8506 Supelec, CNRS, University Paris Sud, France)
pp. 1377-1380
Improved Kernel-based Limited-View CT Reconstruction Via Anisotropic Diffusion
Jun Feng (Sichuan University, Chengdu University of Technology, P.R. China); Jian-
Zhou Zhang (Sichuan University, P.R. China)
pp. 1381-1384
TA.PA: Statistical-Model-Based Processing and Tracking (Poster)
Efficient Joint Poisson-Gauss Restoration Using Multi-Frame L2-relaxed-L0 Analysis-based Sparsity
Elena Gil-Rodrigo (Consejo Superior de Investigaciones Científicas, Spain); Javier
Portilla (Consejo Superior de Investigaciones Científicas, Spain); David Miraut
(Universidad Rey Juan Carlos, Spain); Ricardo Suarez-Mesa (Universidad Rey Juan
Carlos, Spain)
pp. 1385-1388
Image-based Object Detection Under Varying Illumination in Environments withSpecular Surfaces
Werner A. Maier (Technische Universität München, Germany); Michael Eschey
(Technische Universität München, Germany); Eckehard Steinbach (Munich University
of Technology, Germany)
pp. 1389-1392
Hybrid Parametric-Nonparametric Modeling with Application to Natural ImageUpsampling
Guangtao Zhai (McMasster University, Canada); Xiaolin Wu (McMaster University,
Canada)
pp. 1393-1396
Batch-incremental Principal Component Analysis with Exact Mean Update
Guifang Duan (Ritsumeikan University, Japan); Yen-Wei Chen (Ritsumeikan
University, Japan)
pp. 1397-1400
A Method for Discontinuous Neurite Reconstruction Based on Diffusion Tensor,Hessian Eigenvector, and Diffused Gradient Vector Fields
HeeChang Kim (Universite Paris Descartes & Institut Pasteur Korea, Korea); Georges
Stamon (Universite Paris Lipade-Sip, France); Auguste Genovesio (Institut Pasteur
Korea, Korea)
pp. 1401-1404
Boosting Segmentation Results by Contour Relaxation
Alvaro Guevara (Goethe University, Frankfurt, Germany); Christian Conrad (Goethe
University, Germany); Rudolf Mester (Goethe University, Frankfurt & VSI Lab,
Germany)
pp. 1405-1408 l
Improved DCT Coefficient Distribution Modeling for H.264-like Video Coders Based onBlock Classification
Nejat Kamaci (Georgia Institute of Technology, USA); Ghassan AlRegib (Georgia
Institute of Technology, USA)
pp. 1409-1412
Flexible Trajectory Modeling Using a Mixture of Parametric Motion Fields for VideoSurveillance
Jacinto C. Nascimento (Instituto de Sistemas e Robotica, Portugal); Jorge S. Marques
(Instituto Superior Técnico & Instituto de Sistemas e Robotica, Portugal); João Lemos
(Instituto Superior Técnico, Portugal)
pp. 1413-1416
Fast Incremental Method for Matrix Completion: An Application to TrajectoryCorrection
Ricardo Cabral (Carnegie Mellon University, USA); João Paulo Costeira (I.S.T. -
Technical U. Lisbon / I.S.R. Lisbon, Portugal); Fernando De la Torre (Carnegie Mellon
University, USA); Alexandre Bernardino (I.S.T. - Technical U. Lisbon / I.S.R. Lisbon,
Portugal)
pp. 1417-1420
Liver Tumor Detection in CT Images by Adaptive Contrast Enhancement and the EM/MPM Algorithm
Yu Masuda (University of Ritsumeikan, Japan); Wei Xiong (Institute for Infocomm
Research, Singapore)
pp. 1421-1424
RANSAC-LEL: An Optimized Version with Least Entropy Like Estimators
Cosimo Distante (CNR, Italy); Giovanni Indiveri (University of Salento, Italy)
pp. 1425-1428
Discriminative Model Selection Using a Modified Bayesian Criterion: Application toTrajectory Modeling
Jacinto C. Nascimento (Instituto de Sistemas e Robotica, Portugal); Jorge S. Marques
(Instituto Superior Técnico & Instituto de Sistemas e Robotica, Portugal); Mario A. T.
Figueiredo (Instituto Superior Técnico, Portugal)
pp. 1429-1432
Visual Tracking and Dynamic Learning on the Grassmann Manifold with InferenceFrom a Bayesian Framework and State Space Models
Zulfiqar Khan (Chalmers University of Technology, Sweden); Irene Y. H. Gu
(Chalmers University of Technology, Sweden)
pp. 1433-1436
Bayesian Visual Surveillance: a Model for Detecting and Tracking a Variable Numberof Moving Objects
Carlos R. del-Blanco (Universidad Politécnica de Madrid, Spain); Fernando
Jaureguizar (Universidad Politécnica de Madrid, Spain); Narciso García (Universidad
Politécnica de Madrid, Spain)
pp. 1437-1440 li
Human Identification Using Body Prior and Generalized EMD
Lianyang Ma (Shanghai Jiao Tong University, P.R. China); Xiaokang Yang (Shanghai
Jiao Tong University, P.R. China); Yi Xu (Shanghai Jiao Tong University, P.R. China);
Jun Zhu (Shanghai Jiao Tong University, P.R. China)
pp. 1441-1444
TA.PB: Filtering (Poster)
Region-based Thresholding Using Component Tree
Alexandre Gonçalves Silva (Santa Catarina State University, Brazil)
pp. 1445-1448
Interactive Collection of Training Samples From the Max-Tree Structure
Georgios K Ouzounis (European Commission, Joint Research Centre, Italy); Lionel
Gueguen (JRC - European Commission, Italy)
pp. 1449-1452
A Method to Determine the Size of the Structuring Element in MorphologicalCorrection of Non-uniform Illumination
Juan Lorenzo-Ginori (Universidad Central Marta Abreu de Las Villas, Cuba)
pp. 1453-1456
Three Kinds of Color Total-Variation Semi-norms and Its Application to Color-ImageDenoising
Takahiro Saito (Kanagawa University, Japan); Yousuke Takagaki (Kanagawa
University, Japan); Takashi Komatsu (Kanagawa University, Japan)
pp. 1457-1460
Fast Algorithm for Total Variation Minimization
Masaru Sakurai (Nagoya Insitute of Technology, Japan); Satoshi Kiriyama (Nagoya
Insitute of Technology, Japan); Tomio Goto (Nagoya Institute of Technology, Japan);
Satoshi Hirano (Nagoya Institute of Technology, Japan)
pp. 1461-1464
Structural-Context-Preserving Image Abstraction by Using Space-Filling Curve Basedon Minimum Spanning Tree
Takanori Koga (Tokuyama College of Technology, Japan); Noriaki Suetake
(Yamaguchi University, Japan)
pp. 1465-1468
Color Space Influence on Mean Shift Filtering
Ting Li (Institut National des Sciences Appliquées de Lyon, France); Thomas Grenier
(CREATIS, CNRS UMR 5220, Inserm U, France); Hugues Benoit-Cattin (CREATIS,
CNRS UMR 5515, Inserm U, France)
pp. 1469-1472
Adaptive Grid Pattern Artifact Reduction in Radiography Imaging Based on theSignificant-Signal Bandwidth
Dong Sik Kim (Hankuk University of Foreign Studies, Korea); Sanggyun Lee
(DRTECH Co., Korea)
pp. 1473-1476 lii
A New Infrared Image Fusion Method Using Empirical Mode Decomposition andInpainting
Yu-Qiu Sun (Yangtze University, P.R. China); Min-Sung Koh (Eastern Washington
University, USA); Esteban Rodriguez-Marek (Eastern Washington University, USA);
Claudio Talarico (Eastern Washington University, USA)
pp. 1477-1480
Improved Optimal Seam Selection Blending for Fast Video Stitching of VideosCaptured From Freely Moving Devices
Motaz El-Saban (Microsoft Research - Cairo Innovation Lab, Egypt); Mostafa Izz
(Cairo University, Egypt); Ayman Kaheel (Microsoft Research & Cairo Innovation Lab,
Egypt); Mahmoud Refaat (Microsoft Research, Egypt)
pp. 1481-1484
Fast and Robust Isotropic Scaling Iterative Closest Point Algorithm
Ce Li (Xi‘an Jiaotong University, P.R. China); Jianru Xue (Xi'an Jiaotong University,
P.R. China); Nanning Zheng (Xi'an Jiaotong University, P.R. China); Shaoyi Du (Xi’an
Jiaotong University, P.R. China); Jihua Zhu (Xi'an Jiaotong University, P.R. China);
Zhiqiang Tian (Xi'an Jiaotong University, P.R. China)
pp. 1485-1488
Fusion of Panchromatic and Multispectral Images Using Multiscale Dual BilateralFilter
Jianwen Hu (Hunan University, P.R. China); Shutao Li (Hunan University, P.R. China)
pp. 1489-1492
Video Mosaicing Using a Mutual Information-based Motion Estimation Process
Amaury Dame (CNRS, IRISA, France); Eric Marchand (IRISA - INRIA Rennes,
France)
pp. 1493-1496
Seam Carving in Wavelet Transform Domain
Kazu Mishiba (Keio University, Japan); Masaaki Ikehara (Keio University, Japan)
pp. 1497-1500
Variable Remapping of Images From Very Different Sources
Wei Zhang (SAIC, USA); Rama Chellappa (University of Maryland, USA)
pp. 1501-1504
TA.PC: Image Processing: Analysis, Modeling, Enhancement (Poster)
Bayesian Stereoscopic Image Resolution Enhancement
Jing Tian (Wuhan University of Science and Technology, P.R. China); Li Chen (Wuhan
University of Science and Technology, P.R. China)
pp. 1505-1508
Post Processing for Blocking Artifact Reduction
Seok Bong Yoo (KAIST, Korea); Kyuha Choi (KAIST, Korea); Jong Beom Ra (KAIST,
Korea)
pp. 1509-1512 liii
Separable Bilateral Nonlocal Means
Yong Sun Kim (Samsung Advanced Institute of Technology, Korea); Hwasup Lim
(Samsung Advanced Institute of Technology, Korea); Ouk Choi (Samsung Advanced
Institute of Technology, Korea); Keechang Lee (Samsung Advanced Institute of
Technology, Korea); James D. K. Kim (Samsung Advanced Institute of Technology,
Korea); Changyeong Kim (Samsung Advanced Institute of Technology, Korea)
pp. 1513-1516
Multi-resolution Missing Data Interpolation in SST Image Series
Sileye Oumar Ba (Télécom Bretagne, France); Thomas Corpetti (CNRS-LIAMA, P.R.
China); Ronan Fablet (Institut Telecom - Telecom Bretagne, France)
pp. 1517-1520
Same Frame Rate IR to Enhance Visible Video Conference Lighting
Chen Wu (Google Inc., USA); Ramin Samadani (HP Labs, USA); Prabath
Gunawardane (University of California, Santa Cruz, USA)
pp. 1521-1524
An Augmented Lagrangian Method for Fast Gradient Vector Flow Computation
Jianfeng Li (Harbin Institute of Technology, P.R. China); Wangmeng Zuo (Harbin
Institute of Technology, P.R. China); Xiaofei Zhao (Harbin Institute of Technology, P.R.
China); David Zhang (The Hong Kong Polytechnic University, Hong Kong)
pp. 1525-1528
High Frequency Compensated Face Hallucination
So Sasatani (University of Ritsumeikan, Japan)
pp. 1529-1532
Detail Preserving Multiple Bit-Depth Image Representation and Coding
Takao Jinno (The University of Kitakyushu, Japan); Masahiro Okuda (The University
of Kitakyushu, Japan); Nicola Adami (University of Brescia, Italy)
pp. 1533-1536
Recovering Missing Coefficients in DCT-Transformed Images
Shujun Li (University of Surrey, United Kingdom); Andreas Karrenbauer (University of
Konstanz, Germany); Dietmar Saupe (University of Konstanz, Germany); C.-C. Jay
Kuo (University of Southern California, USA)
pp. 1537-1540
Wasserstein Regularization of Imaging Problem
Julien Rabin (École Normale Supérieure de Cachan, France); Gabriel Peyré (CNRS,
Université Paris-Dauphine, France)
pp. 1541-1544
An Adaptive Total Variation Method for Speckle Reduction in Medical UltrasoundImaging
Meriem Hacini (Laboratoire d’ Automatique et de Robotique, Université de
Constantine, Algeria); Hachouf Fella (Constantine University, Algeria)
pp. 1545-1548
A Monotonic Constrained Regression Framework for Histogram Equalization andSpecification
Lu-Hung Chen (National Chung Hsing University, Taiwan); Yao-Hsiang Yang
(Research Center for Information Technology Innovation, Acadamia Sinica & Nationalliv
Taiwan University, Taiwan); Chu-Song Chen (Institute of Information Science,
Academia Sinica, Taiwan)
pp. 1549-1552
Interactive Motion Deblurring Using Light Streaks
Binh-Son Hua (National University of Singapore, Singapore); Kok-Lim Low (National
University of Singapore, Singapore)
pp. 1553-1556
Fusion-based Restoration of the Underwater Images
Codruta Ancuti (Hasselt University, Belgium); Cosmin Ancuti (Hasselt University,
Belgium); Tom Haber (Hasselt University, Belgium); Philippe Bekaert (Hasselt
University, Belgium)
pp. 1557-1560
Chi-Square Unbiased Risk Estimate for Denoising Magnitude MR Images
Florian Luisier (Harvard University, USA); Patrick Wolfe (Harvard University, USA)
pp. 1561-1564
TA.PD: Biomedical Image Processing and Applications (Poster)
Computer-aided Cataract Detection Using Enhanced Texture Features on Retro-Illumination Lens Images
Xinting Gao (Institure for Infocomm Research, Singapore); Huiqi Li (Institute for
Infocomm Research (I2R), Singapore); Joo-Hwee Lim (Institute for Infocomm
Research, Singapore); Tien Yin Wong (Singapore Eye Research Centre, Singapore)
pp. 1565-1568
3D Protein-Protein Docking Using Shape Complementarity and Fast Alignment
Apostolos Axenopoulos (University of Thessaly, Department of Computer &
Communication Engineering & Informatics & Telematics Institute, Greece); Petros
Daras (Informatics & Telematics Institute, Greece); Georgios Papadopoulos
(University of Thessaly - Department of Biochemistry & Biotechnology, Greece); Elias
Houstis (University of Thessaly, Department of Computer & Communication
Engineering, Greece)
pp. 1569-1572
Detection of Pelvic Fractures Using Graph Cuts and Curvatures
Ananda Chowdhury (Jadavpur University, India); Joseph Burns (University of
California, Irvine, USA); Bhaskar Sen (Jadavpur University, India); Arka Mukherjee
(Jadavpur University, India); Jianhua Yao (National Institutes of Health, USA); Ronald
Summers (National Institutes of Health, USA)
pp. 1573-1576
Automated Nuclei Clump Decomposition for Image Analysis in Neuronal CellFluorescent Microscopy
Wei Xiong (Institute for Infocomm Research, Singapore); Shue Ching Chia (Institute
of Infocomm Research, A*STAR, Singapore); Joo-Hwee Lim (Institute for Infocomm
Research, Singapore)
pp. 1577-1580 lv
Automatic Labeling and Classification of Brain CT Images
Tianxia Gong (School of Computing, National University of Singapore, Singapore);
Shimiao Li (School of Computing, National University of Singapore, Singapore); Jie
Wang (School of Computing, National University of Singapore, Singapore); Chew Lim
Tan (National University of Singapore, Singapore); Boon Chuan Pang (National
Neuroscience Institute, Tan Tock Seng Hospital, Singapore); Tchoyoson Lim (National
Neuroscience Institute, Tan Tock Seng Hospital, Singapore); Cheng Kiang Lee
(National Neuroscience Institute, Tan Tock Seng Hospital, Singapore); Qi Tian
(Institute for Infocomm Research, Singapore); Zhuo Zhang (Institute for Infocomm
Research, Singapore)
pp. 1581-1584
Histogram Analysis of CT Scans for Patients with Post-Mastectomy Lymphedema
Maxine Tan (Vrije Universiteit Brussel, Belgium); Rudi Deklerck (VUB-ETRO,
Belgium); An Tassenoy (Universitair Ziekenhuis Brussel (UZ Brussel), Belgium); Jan
P.H. Cornelis (Vrije Universiteit Brussel, Belgium); Johan de Mey (Universitair
Ziekenhuis Brussel (UZ Brussel), Belgium); Nico Buls (Universitair Ziekenhuis Brussel
(UZ Brussel), Belgium)
pp. 1585-1588
A GPU Accelerated Interactive Interface for Exploratory Functional ConnectivityAnalysis of fMRI Data
Anders Eklund (Linköping University, Sweden); Ola Friman (Fraunhofer MeVis,
Germany); Mats Andersson (Linköping University, Sweden); Hans Knutsson
(Linköping University, Sweden)
pp. 1589-1592
Application of Computational Anatomy Methods to MRI Data for the Diagnosis ofAlzheimer's Disease
Jan Veerman (Philips Research, The Netherlands); Octavian Soldea (Philips
Research, The Netherlands); Pratik Sahindrakar (Philips Research, The Netherlands);
Yijun Wan (Eindhoven University of Technology, The Netherlands); Radu Jasinschi
(Philips Research, The Netherlands)
pp. 1593-1596
Medical Image Denoising Using Kernel Ridge Regression
Dinh Hoan Trinh (Université Paris 13 & LAGA, France); Marie Luong (Université Paris
13, France); Jean-Marie Rocchisani (Université Paris 13, France); Duong Pham
(VAST, Vietnam); Françoise Dibos (LAGA, Universite Paris 13, France)
pp. 1597-1600
Extended Whole Mesh Deformation Model: Full 3D Processing
Przemyslaw Lenkiewicz (Max Planck Institute for Psycholinguistics, The Netherlands);
Manuela Pereira (University of Beira Interior, Portugal); Mario M. Freire (University of
Beira Interior, Portugal); Jose Fernandes (Microsoft Portugal, Portugal)
pp. 1601-1604
Automatic Boundary Detection and Symmetry Calculation in Dermoscopy Images ofSkin Lesions
Nikolay Metodiev Sirakov (Texas A&M University-Commerce, USA); Mutlu Mete
(Texas A&M University-Commerce, USA); Nara Chakrader (Texas A&M University-
Commerce, USA)
pp. 1605-1608 lvi
Cancer Detection From Biopsy Images Using Probabilistic and DiscriminativeFeatures
Atsushi Yaguchi (Tokyo University of Science, Japan); Takumi Kobayashi (National
Institute of Advanced Industrial Science and Technology, Japan); Kenji Watanabe
(National Institute of Advanced Industrial Science and Technology, Japan); Kenji
Iwata (National Institute of Advanced Industrial Science and Technology, Japan);
Tadaaki Hosaka (Tokyo University of Science, Japan); Nobuyuki Otsu (National
Institute of Advanced Industrial Science and Technology, Japan)
pp. 1609-1612
An Effective Method of Searching for Subregions in Chromosome Images
Toru Abe (Cyberscience Center, Tohoku University, Japan); Chieko Hamada (Tohoku
University, Japan)
pp. 1613-1616
A 3D Human Teeth Database Construction Based on a Point-Based ShapeRegistration
Dongqing Chen (University of Louisville, USA)
pp. 1617-1620
An Ensemble-based Microaneurysm Detector for Retinal Images
Bálint Antal (University of Debrecen, Hungary); Andras Hajdu (University of
Debrecen, Hungary)
pp. 1621-1624
TA.PE: Video Coding and Motion Estimation (Poster)
Optimal Rate Adaptation with Integer Linear Programming in the Scalable Extensionof H.264/AVC
Livio Lima (University of Brescia, Italy); Massimo Mauro (University of Brescia, Italy);
Tea Anselmo (STMicroelectronics, Italy); Daniele Alfonso (STMicroelectronics, Italy);
Riccardo Leonardi (University of Brescia, Italy)
pp. 1625-1628
Rate-Distortion Analysis of Super-Resolution Image/Video Decoding
Keita Takahashi (The University of Tokyo, Japan); Takeshi Naemura (Tokyo
University, Japan); Masayuki Tanaka (Tokyo Institute of Technology, Japan)
pp. 1629-1632
Temporal Trajectory Filtering for Bi-Directional Predicted Frames
Marko Esche (Technische Universität Berlin, Germany); Andreas Krutz (Technische
Universität Berlin, Germany); Alexander Glantz (Technische Universität Berlin,
Germany); Thomas Sikora (Technische Universität Berlin, Germany)
pp. 1633-1636
Chroma Intra Prediction Using Template Matching with Reconstructed LumaComponents
Chuohao Yeo (Institute for Infocomm Research, Singapore); Yih Han Tan (Institute for
Infocomm Research, Singapore); Zhengguo Li (Institute for Inforcomm Research,
Singapore); Susanto Rahardja (Institute for Infocomm Research, Singapore)
pp. 1637-1640 lvii
Practical Rate Control Algorithm for Temporal Scalability in Scalable Video Coding
Jiaying Liu (Peking University, P.R. China); Yongjin Cho (University of Southern
California, USA); Zongming Guo (Peking University, P.R. China)
pp. 1641-1644
Intra-WZ Quantization Mismatch in Distributed Video Coding
Jürgen Slowack (Ghent University, Belgium); Jozef Skorupa (Ghent University - IBBT,
Belgium); Peter Lambert (Ghent University - IBBT, Belgium); Rik Van de Walle (Ghent
University - IBBT, Belgium); Nikos Deligiannis (Vrije Universiteit Brussel – IBBT,
Belgium); Adrian Munteanu (Vrije Universiteit Brussel, Belgium)
pp. 1645-1648
Segmentation-Based Motion Compensation for Enhanced Video Coding
Simone Milani (University of Padova, Italy); Giancarlo Calvagno (University of
Padova, Italy)
pp. 1649-1652
Visual Perception Based Lagrangian Rate Distortion Optimization for Video Coding
Xi Wang (Institute Of Computing Technology, Chinese Academy of Sciences, P.R.
China); Li Su (Graduate School of Chinese Academy of Sciences, P.R. China);
Qingming Huang (Graduate School of Chinese Academy of Sciences, P.R. China);
Chunxi Liu (Graduate University of Chinese Academy of Sciences, CAS, P.R. China)
pp. 1653-1656
SSIM-inspired Divisive Normalization for Perceptual Video Coding
Shiqi Wang (Institute of Digital Media, School of Electronic Engineering and Computer
Science, Peking University & Department of Electrical and Computer Engineering,
University of Waterloo, Canada); Abdul Rehman (University of Waterloo, Canada);
Zhou Wang (University of Waterloo, Canada); Siwei Ma (University of Southern
California, USA); Wen Gao (ICT-ISVISION Joint R&D Laboratory for Face
Recognition, CAS, P.R. China)
pp. 1657-1660
Combining Open- and Closed-Loop Architectures for H.264/AVC-to-SVC Transcoding
Sebastiaan Van Leuven (Ghent University - IBBT, Belgium); Jan De Cock (Ghent
University - IBBT, Belgium); Glenn Van Wallendael (Ghent University - IBBT,
Belgium); Rik Van de Walle (Ghent University - IBBT, Belgium); Rosario Garrido-
Cantos (University of Castilla-La Mancha, Spain); Jose Luis Martínez (Universidad
Complutense de Madrid, Spain); Pedro Cuenca (University of Castill La Mancha,
Spain)
pp. 1661-1664
Adaptive Intra Modes Reduction by Clustering for H.264/AVC
Weijia Zhu (Beijing University of Technology, P.R. China); Wenpeng Ding (Beijing
University of Technology, P.R. China); Yunhui Shi (Beijing University of Technology,
P.R. China); Yanfeng Sun (Beijing University of Technology, P.R. China); Baocai Yin
(Beijing University of Technology, P.R. China)
pp. 1665-1668
Efficient P-frame Complexity Estimation for Frame Layer Rate Control of H.264/AVC
Kairan Sun (Fudan University, P.R. China); Bo Yan (Fudan University, P.R. China)
pp. 1669-1672 lviii
Decoder Side True Motion Estimation for Very Low Bitrate B-frame Coding
Hasan F Ates (Isik University, Istanbul, Turkey); Burak Cizmeci (Technische
Universitaet Muenchen, Germany)
pp. 1673-1676
Motion Compensated Prediction Using Partial Mesh Generation
Han Huang (Beijing Jiaotong University, P.R. China); John W. Woods (Rensselaer
Polytechnic Institute, USA); Yao Zhao (Beijing Jiaotong University, P.R. China)
pp. 1677-1680
High Definition Video Intra-Only Coding Based on Node-Cell Macroblock PixelStructure and 2-D Interleaved DCT
Dong Zheng (Communications Research Center, Canada); Demin Wang
(Communications Research Center, Canada); Liang Zhang (Communications
Research Centre Canada, Canada)
pp. 1681-1684
Mode Dependent Dct/Dst for Intra Prediction in Block-Based Image/Video Coding
Ankur Saxena (Samsung Telecommunications America, USA); Felix Fernandes
(Samsung Electronics Co., Ltd, USA)
pp. 1685-1688
TA.PF: Color/Multispectral Imaging and Rendering (Poster)
Modeling and Application of Color Noise Perception Dependent on Background Colorand Spatial Frequency
Makoto Shohara (Japan Advanced Institute of Science and Technology, Japan);
Kazunori Kotani (JAIST, Japan)
pp. 1689-1692
Compressive Demosaicing for Periodic Color Filter Arrays
Mohammad Aghagolzadeh (Michigan State University, USA); Abdolreza
Abdolhosseini Moghadam (Michigan State University, USA); Mrityunjay Kumar
(Eastman Kodak Company, USA); Hayder Radha (Michigan State University, USA)
pp. 1693-1696
Color Distribution Matching Using a Weighted Subspace Descriptor
Kenjiro Sugimoto (Waseda University, Japan); Sei-ichiro Kamata (Waseda University,
Japan)
pp. 1697-1700
Real-time Visual Saliency by Division of Gaussians
Ioannis Katramados (TRW Conekt, United Kingdom); Toby Breckon (Cranfield
University, United Kingdom)
pp. 1701-1704
NEURAL GRAY EDGE: Improving Gray Edge Algorithm Using Neural Network
Mohsen Ebrahimi Moghaddam (Shahid Beheshti University, Iran)
pp. 1705-1708 lix
Dimensionality Reduction of Hyperspectral Images with Wavelet Based EmpiricalMode Decomposition
Esra Tunc Gormus (University of Bristol, United Kingdom); Nishan Canagarajah
(University of Bristol, United Kingdom); Alin M Achim (University of Bristol, United
Kingdom)
pp. 1709-1712
Removing Shadows From Images Using Color and Near-infrared
Neda Salamati (EPFL, Switzerland); Arthur Germain (EPFL, Switzerland); Sabine
Süsstrunk (EPFL, Switzerland)
pp. 1713-1716
Inverse Halftoning with Nonlocal Regularization
Xin Li (West Virginia University, USA)
pp. 1717-1720
Electro-Photographic Model Based Stochastic Clustered-Dot Halftoning with DirectBinary Search
Puneet Goyal (Purdue University, USA); Madhur Gupta (Purdue University, USA);
Carl Staelin (Hewlett-Packard Laboratories, Israel); Mani Fischer (Hewlett-Packard
Laboratories, Israel); Omri Shacham (Hewlett-Packard Indigo, Israel); Tamar Kashti
(Hewlett-Packard Indigo, Israel); Jan Allebach (Purdue University, USA)
pp. 1721-1724
High Resolution Subpixel and Subframe Rendering for Color Flatpanel and ProjectorDisplays
Keigo Hirakawa (University of Dayton, USA); Jing Gu (Kingway Technology Shanghai
Ltd., P.R. China)
pp. 1725-1728
Color Quantization Using C-Means Clustering Algorithms
M. Emre Celebi (Louisiana State University in Shreveport, USA); Quan Wen
(University of Electronic Science and Technology of China, P.R. China); Juan Chen
(University of Electronic Science and Technology of China, P.R. China)
pp. 1729-1732
Design of Color Screen Sets for Robustness to Color Plane Misregistration
Jin-Young Kim (Purdue University, USA); Yung-Yao Chen (Purdue University, USA);
Mani Fischer (Hewlett-Packard Laboratories, Israel); Omri Shacham (Hewlett-Packard
Indigo, Israel); Carl Staelin (Hewlett-Packard Laboratories, Israel); Jan Allebach
(Purdue University, USA)
pp. 1733-1736
TA.PG: Applications of Image & Video Interpretation and Understanding
(Poster)
Face Recognition Using Maximum Local Fisher Discriminant Analysis
Lei Wang (Xidian University, P.R. China); Hongbing Ji (School of Electronic
Engineering, Xidian University, P.R. China); Ya Shi (Xidian University, P.R. China)
pp. 1737-1740 lx
A Non-Temporal Texture Driven Approach to Real-time Fire Detection
Audrey Chenebert (Cranfield University, United Kingdom); Toby Breckon (Cranfield
University, United Kingdom); Anna Gaszczak (Cranfield University, United Kingdom)
pp. 1741-1744
Temporal Trimap Propagation for Video Matting Using Inferential Statistics
Muhammad Sarim (University of Surrey, United Kingdom)
pp. 1745-1748
A Biologically Inspired System for Fast Handwritten Digit Recognition
Zhe Wang (Beijing Jiaotong University, P.R. China); Yaping Huang (Beijing Jiaotong
University, P.R. China); Siwei Luo (Beijing Jiaotong University, P.R. China); Liang
Wang (Beijing Jiaotong University, P.R. China)
pp. 1749-1752
Joint Optimization of Background Subtraction and Object Detection for NightSurveillance
Congcong Li (Cornell University, USA); Chih-Wei Lin (Industrial Technology Research
Institute, Taiwan); Shiaw-Shian Yu (Industrial Technology Research Institute, Taiwan);
Tsuhan Chen (Cornell University, USA)
pp. 1753-1756
Automatic Bandwidth Estimation Strategy for High-Quality Non-Parametric ModelingBased Moving Object Detection
Carlos Cuevas (Universidad Politécnica de Madrid, Spain); Narciso García
(Universidad Politécnica de Madrid, Spain)
pp. 1757-1760
Face Recognition Through Regional Weight Estimation
Daniel Yule (University of Northern British Columbia, Canada); Liang Chen (University
of N. British Columbia, Canada)
pp. 1761-1764
Ultrasound Video Analysis for Understanding Infant Breastfeeding
Gianluca Monaci (Philips research, The Netherlands); Mike Woolridge (University of
Leeds, United Kingdom)
pp. 1765-1768
Exploiting Feature Correspondence Constraints for Image Recognition
Linbo Wang (Nanjing University, P.R. China); Feng Tang (Hewlett-Packard
Laboratories, USA); Yanwen Guo (Nanjing University, P.R. China); Suk Hwan Lim (HP
Labs, USA); Nelson L. Chang (Hewlett-Packard Laboratories, USA)
pp. 1769-1772
Sparse Cost-sensitive Classifier with Application to Face Recognition
Jiangyue Man (Nanjing University of Posts and Telecommunications, P.R. China);
Xiaoyuan Jing (College of Automation, Nanjing University of Posts and
Telecommunications & State Key Laboratory for Software Engineering, Wuhan
University, P.R. China); David Zhang (The Hong Kong Polytechnic University, Hong
Kong); Chao Lan (Nanjing University of Posts and Telecommunications, P.R. China)
pp. 1773-1776
Hierarchical Bag-of-Features for Hand Posture Recognition
Yuelong Chuang (Zhejiang University, P.R. China)
pp. 1777-1780 lxi
Context-driven Moving Object Detection in Aerial Scenes with User Input
Christophe Guilmart (ENS Cachan & Onera, France); Stéphane Herbin (Onera,
France); Patrick Perez (Technicolor, France)
pp. 1781-1784
Human Face Classification Based on Localized Blur Descriptors
Abdul Adeel Mohammed (University of Waterloo, Canada); Jonathan Wu (University
of Windsor, Canada); Maher Sid-Ahmed (University of Windsor, Canada)
pp. 1785-1788
Combining Global and Local Features for Food Identification in Dietary Assessment
Marc Bosch (Purdue University, USA); Fengqing Zhu (Purdue University, USA); Nitin
Khanna (Purdue University, USA); Carol Boushey (Purdue University, USA); Ed Delp
(Purdue University, USA)
pp. 1789-1792
Human Detection Using Multi-camera and 3D Scene Knowledge
Chengbin Zeng (Beijing University of Posts and Telecommunications, P.R. China);
Huadong Ma (Beijing University of Posts and Telecommunications, P.R. China)
pp. 1793-1796
Multimodal Learning for Multi-Label Image Classification
Yanwei Pang (Tianjin University, P.R. China); Zhao Ma (Tianjin University, P.R. China);
Yuan Yuan (Chinese Academy of Sciences, P.R. China); Xuelong Li (Xi'an Institute of
Optics and Precision Mechanics, Chinese Academy of Sciences, P.R. China);
Kongqiao Wang (Nokia Research Center, P.R. China)
pp. 1797-1800
TP.L1: Distributed Compression: Multimedia Applications (Special Session)
Distributed Compression: Overview of Current and Emerging Multimedia Applications
Lina Stankovic (University of Strathclyde, United Kingdom); Vladimir Stankovic
(University of Strathclyde, United Kingdom); Samuel Cheng (University of Oklahoma,
USA)
pp. 1801-1804
Quality-Controlled View Interpolation for Multiview Video
Mina Makar (Stanford University, USA); Yao-Chung Lin (Stanford University, USA);
Ngai-Man Cheung (Stanford University, USA); Derek Pang (Stanford University,
USA); Bernd Girod (Stanford University, USA)
pp. 1805-1808
A Comparison of the Error Resiliency of Bit-Plane Based and Symbol Based Pixel-Domain Distributed Video Coding
Hu Chen (Technische Universität München, Germany); Eckehard Steinbach (Munich
University of Technology, Germany); Chang Wen Chen (State University of New York
at Buffalo, USA)
pp. 1809-1812
Distributed Coding of Endoscopic Video
Nikos Deligiannis (Vrije Universiteit Brussel – IBBT, Belgium); Frederik Verbist (Vrije
Universiteit Brussel – IBBT, Belgium); Joeri Barbarien (Vrije Universiteit Brussel,lxii
Belgium); Jürgen Slowack (Ghent University, Belgium); Rik Van de Walle (Ghent
University - IBBT, Belgium); Peter Schelkens (Vrije Universiteit Brussel, Belgium);
Adrian Munteanu (Vrije Universiteit Brussel, Belgium)
pp. 1813-1816
break
Wyner-Ziv Coding for Depth Maps in Multiview Video-Plus-Depth
Giovanni Petrazzuoli (Télécom ParisTech, France); Marco Cagnazzo (TELECOM
ParisTech, France); Frederic Dufaux (Telecom Paristech & CNRS, France); Beatrice
Pesquet-Popescu (Télécom ParisTech, France)
pp. 1817-1820
Distributed Compression of Zerotrees of Wavelet Coefficients
Yige Wang (MERL, USA); Shantanu Rane (Mitsubishi Electric Research Laboratories,
USA); Petros T Boufounos (MERL & Rice University, USA); Anthony Vetro (Mitsubishi
Electic Research Laboratories, USA)
pp. 1821-1824
Distributed Source Coding for Securing a Hand-Based Biometric Recognition System
Mauricio Ramalho (Instituto de Telecomunicações, Portugal); Paulo Lobato Correia
(Instituto Superior Tecnico - Universidade Tecnica Lisboa & Instituto de
Telecomunicacoes, Portugal); Luis Ducla Soares (I.S.C.T.E. / I.T. - Lisbon, Portugal)
pp. 1825-1828
Distributed Transforms for Efficient Data Gathering in Arbitrary Networks
Javier Trufero (University of Southern California, USA); Sunil K. Narang (University of
Southern California, USA); Antonio Ortega (USC, USA)
pp. 1829-1832
TP.L2: Image and Noise Models for Restoration (Lecture)
Resolution-invariant Separable ARMA Modeling of Images
Aurélien Bourquard (Ecole Polytechnique Federale de Lausanne, Switzerland); Hagai
Kirshner (EPFL, Switzerland); Michael Unser (EPFL, Switzerland)
pp. 1833-1836
CONDY: Ultra-Fast High Performance Restoration Using Multi-Frame L2-Relaxed-L0Sparsity and Constrained Dynamic Heuristics
Javier Portilla (Consejo Superior de Investigaciones Científicas, Spain); Elena Gil-
Rodrigo (Consejo Superior de Investigaciones Científicas, Spain); David Miraut
(Universidad Rey Juan Carlos, Spain); Ricardo Suarez-Mesa (Universidad Rey Juan
Carlos, Spain)
pp. 1837-1840
Sparsity-based Image Deblurring with Locally Adaptive and Nonlocally RobustRegularization
Xin Li (West Virginia University, USA); Weisheng Dong (Xidian University, P.R. China);
Guangming Shi (Xidian University, P.R. China); Lei Zhang (The Hong Kong
Polytechnic University, Hong Kong)
pp. 1841-1844 lxiii
Patch Similarity Under Non Gaussian Noise
Charles-Alban Deledalle (Telecom ParisTech & Institut Telecom, CNRS LTCI, France);
Florence Tupin (Télécom Paris, France); Loïc Denis (Centre de Recherche
Astrophysique de Lyon, France)
pp. 1845-1848
break
Generalized Subspace Based High Dimensional Density Estimation
Karthikeyan Shanmuga Vadivel (University of California Santa Barbara, USA);
Mehmet Emre Sargin (Google Inc., USA); Swapna Joshi (UCSB, USA); Bangalore
Manjunath (UCSB, USA); Scott Grafton (UCSB, USA)
pp. 1849-1852
Ising Field Parameter Estimation From Incomplete and Noisy Data
Jean-François Giovannelli (IMS, UMR CNRS 52 18, Université Bordeaux 1, France)
pp. 1853-1856
Noise Estimation Using Statistics of Natural Images
Guangtao Zhai (McMasster University, Canada); Xiaolin Wu (McMaster University,
Canada)
pp. 1857-1860
Hazy Image Modeling Using Color Ellipsoids
Kristofor Gibson (University of California San Diego, USA); Truong Nguyen
(University of California in San Diego, USA)
pp. 1861-1864
TP.L3: Motion Analysis and Object Tracking (Lecture)
A Fast Object Tracking Approach Based on Sparse Representation
Zhenjun Han (Graduate University of Chinese Academy of Sciences, P.R. China);
Jianbin Jiao (Graduate University of Chinese Academy of Sciences, P.R. China);
Qixiang Ye (Graduate University of Chinese Academy of Sciences, P.R. China)
pp. 1865-1868
Efficiently Selecting Spatially Distributed Keypoints for Visual Tracking
Steffen Gauglitz (University of California, Santa Barbara, USA); Luca Foschini
(University of California, Santa Barbara, USA); Matthew Turk (University of California,
Santa Barbara, USA); Tobias Höllerer (University of California, Santa Barbara, USA)
pp. 1869-1872
Simultaneous 3D Object Tracking and Camera Parameter Estimation by BayesianMethods and Transdimensional MCMC Sampling
Raúl Mohedano (Universidad Politécnica de Madrid, Spain); Narciso García
(Universidad Politécnica de Madrid, Spain)
pp. 1873-1876
Multi-person Tracking Based on Vertical Reference Lines and Dynamic VisibilityAnalysis
Xinghan Luo (Utrecht University, The Netherlands); Robby Tan (Utrecht University,
The Netherlands); Remco C. Veltkamp (Utrecht University, The Netherlands)
pp. 1877-1880 lxiv
break
Local Complexity Adaptable Trajectory Partitioning Via Minimum Message Length
Charles Twardy (George Mason University, USA); Anthony Stefanidis (George Mason
University, USA)
pp. 1881-1884
Fast TV-L1 Optical Flow for Interactivity
Emmanuel d'Angelo (EPFL & Signal Processing Lab 2, Switzerland); Johan Paratte
(EPFL, Switzerland); Gilles Puy (EPFL, Switzerland); Pierre Vandergheynst (EPFL,
Switzerland)
pp. 1885-1888
Co-occurrence Flow for Pedestrian Detection
Atsuto Maki (Toshiba Research Europe, United Kingdom); Akihito Seki (Toshiba
Corporation, Japan); Tomoki Watanabe (Toshiba Corporation, Japan); Roberto Cipolla
(University of Cambridge, United Kingdom)
pp. 1889-1892
Hierarchical Fusion of Descriptor Matching and L-K Optical Flow
Haibo Wang (Institute of Automation, Chinese Academy of Sciences, P.R. China);
Chunhong Pan (Institute of Automation, Chinese Academy of Sciences, P.R. China);
Franck Davoine (CNRS, P.R. China); ShaoGuo Liu (Institute of Automation, Chinese
Academy of Sciences, P.R. China)
pp. 1893-1896
TP.L4: Sparse Image Recovery (Lecture)
Increasing Imaging Resolution by Covering Your Sensor
Michael Schöberl (University of Erlangen-Nuremberg, Germany); Jürgen Seiler
(University of Erlangen-Nuremberg, Germany); Siegfried Foessel (Fraunhofer IIS,
Germany); Andre Kaup (University of Erlangen-Nuremberg, Germany)
pp. 1897-1900
Inverse Problems with Poisson Noise: Primal and Primal-Dual Splitting
Francois-Xavier Dupé (CEA, France); Jalal Fadili (GREYC CNRS UMR 6072,
ensicaen, France); Jean-Luc Starck (CEA, France)
pp. 1901-1904
Sparse Image Restoration Using Iterated Linear Expansion of Thresholds
Hanjie Pan (The Chinese University of Hong Kong, Hong Kong); Thierry Blu (EPFL,
Switzerland)
pp. 1905-1908
Cutset Sampling and Reconstruction of Images
Ashish Farmer (University of Michigan, USA); Awlok Josan (University of Michigan,
USA); Matthew Prelee (University of Michigan, USA); David L Neuhoff (University of
Michigan, USA); Thrasyvoulos N. Pappas (Northwestern University, USA)
pp. 1909-1912
break lxv
A Graph Cut Method for Linear Inverse Problems
Ahmet Tuysuzoglu (Boston University, USA); Ivana Stojanovic (Boston University,
USA); David Castanon (Boston University, USA); William Karl (Boston University,
USA)
pp. 1913-1916
Convex Approaches to Model Wavelet Sparsity Patterns
Nikhil Rao (University Of Wisconsin Madison, USA); Rob Nowak (University of
Wisconsin, Madison, USA); Stephen J Wright (University of Wisconsin, USA); Nick
Geoffrey Kingsbury (University of Cambridge, United Kingdom)
pp. 1917-1920
Weighted Fidelity in Non-Uniformly Quantized Compressed Sensing
Laurent Jacques (University of Louvain, Belgium); David Hammond (University of
Oregon, USA); Jalal Fadili (GREYC CNRS UMR 6072, ensicaen, France)
pp. 1921-1924
Refractive Index Estimation Using Photometric Stereo
Gule Saman (University of York, United Kingdom); Edwin Hancock (University of York,
United Kingdom)
pp. 1925-1928
TP.L5: Image Forensics (Lecture)
Detection of Non-Aligned Double JPEG Compression with Estimation of PrimaryCompression Parameters
Tiziano Bianchi (University of Firenze, Italy); Alessandro Piva (University of Florence,
Italy)
pp. 1929-1932
Identifying Computer Generated Graphics Via Histogram Features
Ruoyu Wu (Institute of Computer Science and Technology, Peking University, P.R.
China); Xiaolong Li (Institute of Computer Science and Technology, Peking University,
P.R. China); Bin Yang (Institute of Computer Science and Technology, Peking
University, P.R. China)
pp. 1933-1936
Eye Specular Highlights Telltales for Digital Forensics: a Machine Learning Approach
Priscila Saboia (State University of Campinas, Brazil); Tiago Carvalho (University of
Campinas (Unicamp), Brazil); Anderson Rocha (State University of Campinas, Brazil)
pp. 1937-1940
An Application of Sparse Code Shrinkage to Image Steganalysis Based on SupervisedLearning
Michiharu Niimi (Kyushu Institute of Technology, Japan); Hideki Noda (Kyushu
Institute of Technology, Japan)
pp. 1941-1944
break lxvi
Modeling the EXIF-Image Correlation for Image Manipulation Detection
Jiayuan Fan (Nanyang Technological University, Singapore); Alex Kot (Nanyang
Technological University, Singapore); Hong Cao (Nanyang Technological University,
Singapore); Farook Sattar (University of Victoria, Canada)
pp. 1945-1948
Countering JPEG Anti-Forensics
Giuseppe Valenzise (Politecnico di Milano, Italy); Vitaliano Nobile (Politecnico di
Milano, Italy); Marco Tagliasacchi (Politecnico di Milano, Italy); Stefano Tubaro
(Politecnico di Milano, Italy)
pp. 1949-1952
Exploring Compression Effects for Improved Source Camera Identification UsingStrongly Compressed Video
Wei-Hong Chuang (University of Maryland, USA); Hui Su (University of Maryland,
USA); M Wu (University of Maryland, USA)
pp. 1953-1956
Passive Spread-Spectrum Steganalysis
Ming Li (State University of New York at Buffalo, USA); Michel Kulhandjian (State
University of New York at Buffalo, USA); Dimitris A. Pados (State University of New
York at Buffalo, USA); Stella N. Batalama (State University of New York at Buffalo,
USA); Michael Medley (Air Force Research Laboratory, USA)
pp. 1957-1960
TP.L6: 3D Image Generation and Analysis (Lecture)
2D to 3D Conversion of Sports Content Using Panoramas
Lars Schnyder (Disney Research Zurich, Switzerland); Oliver Wang (Disney Research
Zurich, Switzerland); Aljoscha Smolic (Disney Research Zurich, Switzerland)
pp. 1961-1964
Hole Filling with Random Walks Using Occlusion Constraints in View Synthesis
Sunghwan Choi (Yonsei University & Digital Image Media Laboratory, Korea);
Bumsub Ham (Yonsei University, Korea); Kwang Hoon Sohn (Yonsei University,
Korea)
pp. 1965-1968
A Triangular-Warping Based View Synthesis Scheme with Enhanced ArtifactReduction for FTV
Chao-Hsuan Li (National Chiao Tung University, Taiwan); Hsueh-Ming Hang (NCTU,
Taiwan)
pp. 1969-1972
Super-Resolution Plane Sweeping for Free-Viewpoint Image Synthesis
Keita Takahashi (The University of Tokyo, Japan); Masato Ishii (NEC Corporation,
Japan); Takeshi Naemura (Tokyo University, Japan)
pp. 1973-1976
break lxvii
Depth Map Reconstruction Using Color-based Region Merging
Camilo Dorea (University of Brasilia, Brazil); Ricardo L de Queiroz (University of
Brasil, Brazil)
pp. 1977-1980
Recovering Depth From a Single Image Using Spectral Energy of the Defocused StepEdge Gradient
Cheng-Wei Chen (National Taiwan University, Taiwan); Yung-Yaw Chen (National
Taiwan University, Taiwan)
pp. 1981-1984
3D Surface Registration Using Z-SIFT
Lulu He (Northwestern University, USA); Sen Wang (Eastman Kodak Company,
USA); Thrasyvoulos N. Pappas (Northwestern University, USA)
pp. 1985-1988
TP.L7: Lossless and Predictive Coding (Lecture)
L_2 Restoration of l_\infty-decoded Images with Context Modeling
Jiantao Zhou (McMaster University, Canada); Xiaolin Wu (McMaster University,
Canada)
pp. 1989-1992
Image Similarity Using the Normalized Compression Distance Based on Finite ContextModels
Armando J Pinho (University of Aveiro, Portugal); Paulo Ferreira (University of Aveiro,
Portugal)
pp. 1993-1996
On Lossless Image Compression Using the Burrows-Wheeler Transform
Donald Adjeroh (West Virginia University, USA); Kalyan Bhupathiraju (West Virginia
University, USA)
pp. 1997-2000
Exploitation of Context Classification for Parallel Pixel Coding in JPEG-LS
Simeon Wahl (University of Stuttgart, Germany); Haitham Tantawy (University of
Stuttgart, Germany); Zhe Wang (University of Stuttgart, Germany); Philipp Werner
(University of Stuttgart, Germany); Sven Simon (University of Stuttgart, Germany)
pp. 2001-2004
break
Improved H.264/AVC Lossless Intra Compression Using Multiple Partition Predictionfor 4X4 Intra Block
Sang Heon Lee (Seoul Nat'l University, Korea); Jewoong Ryu (Seoul National
University, Korea); Nam-Ik Cho (Seoul National University, Korea)
pp. 2005-2008
Improved Lossless Coding Algorithm in H.264/AVC Based on Hierarchical IntraPrediction
Li-Li Wang (Hong Kong Polytechnic University, Hong Kong); Wan-Chi Siu (The Hong
Kong Polytechnic University, Hong Kong)
pp. 2009-2012 lxviii
Adaptive Least Squares Prediction for Stereo Image Coding
Luís Lucas (Polytechnic Institute of Leiria & Institute of Telecommunications,
Portugal); Nuno Rodrigues (IPL/Institute of Telecommunications, Portugal); Eduardo
Silva (UFRJ, Brazil); Sérgio M. M. Faria (Institute of Telecommunications &
Polytechnic Institute of Leiria, Portugal)
pp. 2013-2016
TP.L8: Ultrasound and Microscopic Imaging (Lecture)
Elastographic Image Reconstruction: A Stochastic State Space Approach
Jun Wang (Zhejiang University, P.R. China)
pp. 2017-2020
Reducing the Training Set Using Semi-Supervised Self-Training Algorithm forSegmenting the Left Ventricle in Ultrasound Images
Jacinto C. Nascimento (Instituto de Sistemas e Robotica, Portugal); Gustavo Carneiro
(Instituto de Sistemas e Robótica (ISR), Portugal)
pp. 2021-2024
Enhanced Classification of Focal Hepatic Lesions in Ultrasound Images Using NovelTexture Features
Sihyoung Lee (Korea Advanced Institute of Science and Technology, Korea); In A Jo
(Korea Advanced Institute of Science and Technology, Korea); Kyung Won Kim
(Seoul National University Hospital, Korea); Jae Young Lee (Seoul National University
Hospital, Korea); Yong Man Ro (KAIST, Korea)
pp. 2025-2028
Realistic Log-Compressed Law for Ultrasound Image Recovery
Gonzalo Vegas-Sánchez-Ferrero (University of Valladolid, Spain); Diego Martín-
Martínez (University of Valladolid, Spain); Pablo Casaseca-de-la-Higuera (University
of Valladolid, Spain); Lucilio Cordero-Grande (University of Valladolid, Spain);
Santiago Aja-Fernández (Universidad de Valladolid, Spain); Marcos Martín-




Compact Rotation Invariant Image Descriptors by Spectral Trimming
Maxime Taquet (Belgium & Computational Radiology Laboratory, Harvard Medical
School, Belgium); Laurent Jacques (University of Louvain, Belgium); Benoit Macq
(UCL, Belgium); Sylvain Jaume (Massachusetts Institute of Technology & Harvard
Medical School, USA)
pp. 2033-2036
Modeling of PSF for Refractive Index Variation in Fluorescence Microscopy
Sameer Hiware (Indian Institute of Technology Bombay, India); Pradyot Porwal
(Indian Institute of Management Bangalore & Indian Institute of Technology Bombay,
India); Rajbabu Velmurugan (IIT Bombay, India); Subhasis Chaudhuri (Indian Institute
of Technology, Bombay, India)
pp. 2037-2040 lxix
Image Filtering Using Anisotropic Structure Tensor for Cell Membrane Enhancementin 3D Microscopy
Sorin Pop (Institut Pasteur, France); Alexandre Dufour (Institut Pasteur, France);
Jean-Christophe Olivo-Marin (Institut Pasteur, France)
pp. 2041-2044
ALL-IDB: The Acute Lymphoblastic Leukemia Image Database for Image Processing
Ruggero Donida Labati (Università degli Studi di Milano, Italy); Vincenzo Piuri
(University of Milan, Italy); Fabio Scotti (Universita' degli Studi di Milano, Italy)
pp. 2045-2048
TP.L9: Object and Human Detection (Lecture)
Detecting Humans Under Occlusion Using Variational Mean Field Method
Thanh Duc Nguyen (University of Wollongong, Australia); Philip Ogunbona (University
of Wollongong, Australia); Wanqing Li (University of Wollongong, Australia)
pp. 2049-2052
Local Binary Pattern Features for Pedestrian Detection At Night/Dark Environment
Yunyun Cao (Security & Safety Systems Development Office & Tokyo Research &
Development Center, Panasonic Corporation, Japan); Sugiri Pranata (Panasonic
Singapore Laboratories Pte Ltd, Singapore); Hirofumi Nishimura (Tokyo R&D Center,
Panasonic Corporation, Japan)
pp. 2053-2056
Effective Discretization of Gabor Features for Real-time Face Detection
Feijun Jiang (Hong Kong University of Science and Technology, P.R. China); Bertram
Shi (Hong Kong University of Science and Technology, Hong Kong); Mika Fischer
(Karlsruhe Institute of Technology (KIT), Germany); Hazim Ekenel (Karlsruhe Institute
of Technology (KIT), Germany)
pp. 2057-2060
Robust Crowd Counting Using Detection Flow
Junliang Xing (Tsinghua University, P.R. China); Haizhou Ai (Tsinghua University, P.R.




Direction-based Stochastic Matching for Pedestrian Recognition in Non- OverlappingCameras
Xiaotang Chen (Institute of Automation, Chinese Academy of Science, P.R. China);
Kaiqi Huang (Chinese Academy of Sciences, P.R. China); Tieniu Tan (NLPR, P.R.
China)
pp. 2065-2068
Robust Shape-From-Image-Focus by 3-D Multivariate Statistical Analyses
Mathieu Fernandes (Ecole des Mines de Saint-Etienne, France); Yann Gavet (Ecole
des Mines de Saint-Etienne, France); Jean-Charles Pinoli (Ecole Nationale
Supérieure des Mines, France)
pp. 2069-2072 lxx
TP.PA: Image & Video Representations and Applications (Poster)
Robust View Transformation Model for Gait Recognition
Shuai Zheng (Institute of Automation, Chinese Academy of Sciences, P.R. China);
Junge Zhang (Institute of Automation, Chinese Academy of Sciences, P.R. China);
Kaiqi Huang (Chinese Academy of Sciences, P.R. China); Ran He (Institute of
Antomation, Chines Academy of Sciences, P.R. China); Tieniu Tan (NLPR, P.R.
China)
pp. 2073-2076
Incremental Orthogonal Projective Non-negative Matrix Factorization and ItsApplications
Dong Wang (Dalian University of Technology, P.R. China); Huchuan Lu (Dalian
University of Technology, P.R. China)
pp. 2077-2080
Error Concealment Via 3-Mode Tensor Approximation
Dzung Nguyen (Johns Hopkins University & Johns Hopkins Univ, USA); Minh Dao
(Johns Hopkins University, USA); Trac D. Tran (Johns Hopkins University, USA)
pp. 2081-2084
Relative Depth From Monocular Optical Flow
Enric Meinhardt-Llopis (Fundació Barcelona Media & Universitat Pompeu Fabra,
Spain); Olivier D'Hondt (Barcelona Media, Spain); Gabriele Facciolo (Universitat
Pompeu Fabra, Spain); Vicent Caselles (Universitat Pompeu Fabra, Spain)
pp. 2085-2088
Vector Field Analysis for Motion Pattern Identification in Video
Nandita Nayak (University of California, Riverside, USA); Ahmed T Kamal (University
of California, Riverside, USA); Amit Roy-Chowdhury (University of California,
Riverside, USA)
pp. 2089-2092
Video Resolution Enhancement by Using Complex Wavelet Transform
Hasan Demirel (Eastern Mediterranean University, Turkey); Gholamreza Anbarjafari
(Cyprus International University, Turkey); Cagri Ozcinar (University of Surrey, United
Kingdom); Sara Izadpanahi (Eastern Mediterranean University, Turkey)
pp. 2093-2096
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Rongrong Ji (Columbia University, P.R. China); Ling-Yu Duan (Peking University, P.R.
China); Jie Chen (Peking University, P.R. China); Shuang Yang (Peking University,
P.R. China); Hongxun Yao (Harbin Institute of Technology, P.R. China); Tiejun Huang
(Peking University, P.R. China); Wen Gao (ICT-ISVISION Joint R&D Laboratory for
Face Recognition, CAS, P.R. China)
pp. 2485-2488
Online Vicept Learning for Web-Scale Image Understanding
Liang Li (Institute of Computing Technology, Chinese Academy of Sciences, P.R.
China); Shuqiang Jiang (Institute of Computing Technology, Chinese Academy of
Sciences, Beijing, P.R. China); Qingming Huang (Graduate School of Chinese
Academy of Sciences, P.R. China)
pp. 2489-2492
break
Representative Sampling with Certainty Propagation for Image Retrieval
Jian Cheng (Chinese Academy of Sciences, P.R. China); Biao Niu (Institute of
Automation, Chinese Academy of Sciences, P.R. China); Hanqing Lu (the Institute of
Automation, Chinese Academy of Sciences, P.R. China)
pp. 2493-2496
Learning Semantic Embedding At a Large Scale
Min-Hsuan Tsai (University of Illinois at Urbana-Champaign, USA); Jinjun Wang
(Epson Research and Development, USA); Tong Zhang (Rutgers University, USA);lxxxiii
Yihong Gong (NEC Labs American, USA); Thomas S Huang (University of Illinois at
Urbana-Champaign, USA)
pp. 2497-2500
Descriptive Local Feature Groups for Image Classification
Lei Yu (Institute of Automation?Chinese Academy of Sciences, P.R. China); Jing Liu
(Institute of Automation, Chinese Acadamy of Sciences, P.R. China); Changsheng Xu
(Institute of Automation, Chinese Academy of Sciences & China-Singapore Institute of
Digial Media, P.R. China)
pp. 2501-2504
WA.L2: Video Quality Assessment (Lecture)
A Spatiotemporal Most-Apparent-Distortion Model for Video Quality Assessment
Phong Vu (Oklahoma State University, USA); Cuong Vu (Oklahoma State University,
USA); Damon Chandler (Oklahoma State University, USA)
pp. 2505-2508
Spatio-temporal Quality Pooling Accounting for Transient Severe Impairments andEgomotion
Jin. C. Park (Yonsei University, Korea); Kalpana Seshadrinathan (Intel, USA);




Machine Learning Based Modeling of Spatial and Temporal Factors for Video QualityAssessment
Manish Narwaria (Nanyang Technological University, Singapore); Weisi Lin (Nanyang
Technological University, Singapore)
pp. 2513-2516
A Novel Full-Reference Video Quality Metric and Its Application to Wireless VideoTransmission
Yang Peng (Technische Universität München, Germany); Eckehard Steinbach
(Munich University of Technology, Germany)
pp. 2517-2520
3D-DCT Based Perceptual Quality Assessment of Stereo Video
Lina Jin (Tampere University of Technology, Finland); Atanas Boev (Tampere
University of Technology, Finland); Atanas Gotchev (Tampere University of
Technology, Finland); Karen Egiazarian (Tampere University of Technology, Finland)
pp. 2521-2524
A Perceptual Quality Assessment Metric Using Temporal Complexity and DisparityInformation for Stereoscopic Video
Munchurl Kim (Korea Advanced Institute of Science and Technology, Korea)
pp. 2525-2528 lxxxiv
WA.L3: Copy and Near-Duplicate Detection (Lecture)
Commercial Mining Based on Temporal Recurrence Hashing Algorithm and Bag-Of-Fingerprints Model
Xiaomeng Wu (National Institute of Informatics, Japan); Shin'ichi Satoh (National
Institute of Informatics, Japan)
pp. 2529-2532
Copy Detection Towards Semantic Mining for Video Retrieval
Shikui Wei (Beijing Jiaotong University & Nanyang Technological University, P.R.
China); Yao Zhao (Beijing Jiaotong University, P.R. China); Changsheng Xu (Institute
of Automation, Chinese Academy of Sciences & China-Singapore Institute of Digial
Media, P.R. China); Xu Dong (Powerlayer Microsystems, P.R. China)
pp. 2533-2536
break
Salient Covariance for Near-duplicate Image and Video Detection
Ligang Zheng (Sun Yat-sen University, P.R. China); Guoping Qiu (University of
Nottingham, United Kingdom); Jiwu Huang (Sun Yat-sen University, P.R. China); Hao
Fu (University of Nottingham, United Kingdom)
pp. 2537-2540
Shape Context Based Image Hashing Using Local Feature Points
Xudong Lv (University of British Columbia, Canada); Z. Jane Wang (University of
British Columbia, Canada)
pp. 2541-2544
PKUBench: A Context Rich Mobile Visual Search Benchmark
Rongrong Ji (Columbia University, P.R. China); Ling-Yu Duan (Peking University, P.R.
China); Jie Chen (Peking University, P.R. China); Shuang Yang (Peking University,
P.R. China); Tiejun Huang (Peking University, P.R. China); Hongxun Yao (Harbin
Institute of Technology, P.R. China); Wen Gao (ICT-ISVISION Joint R&D Laboratory
for Face Recognition, CAS, P.R. China)
pp. 2545-2548
Fast Face Sequence Matching in Large-scale Video Databases
Hung Thanh Vu (University of Science & University of Science, Ho Chi Minh city,
Vietnam); Thanh Duc Ngo (The Graduate University for Advanced Studies, Japan);
Thao-Ngoc Nguyen (University of Science, Vietnam); Duy-Dinh Le (National Institute
of Informatics, Japan); Shin'ichi Satoh (National Institute of Informatics, Japan); Le
Bac (University of Science, Vietnam); Anh Duc Duong (University of Science, VNU-
HCM, Vietnam)
pp. 2549-2552
WA.L4: Image Denoising (Lecture)
Patch-based Locally Optimal Denoising
Priyam Chatterjee (Pelican Imaging Corporation, USA); Peyman Milanfar (University
of California, Santa Cruz, USA)
pp. 2553-2556 lxxxv
Nonlinear Curvelet Diffusion for Noisy Image Enhancement
Ying Li (Northwestern Polytechnical University, P.R. China); Huijun Ning
(Northwestern Polytechnical University, P.R. China); Yanning Zhang (Northwestern
Polytechnical University, P.R. China); David Dagan Feng (University of Sydney &
Hong Kong Polytechnic University, Australia)
pp. 2557-2560
break
MMSE Nonlocal Means Denoising Algorithm for Poisson Noise Removal
Chul Lee (Korea University, Korea); Chulwoo Lee (Korea University, Korea); Chang-
Su Kim (Korea University, Korea)
pp. 2561-2564
Learning a Wavelet Tree for Multichannel Image Denoising
Zhen James Xiang (Princeton University, USA); Zhuo Zhang (Princeton University,
USA); Pingmei Xu (Princeton University, USA); Peter Ramadge (Princeton University,
USA)
pp. 2565-2568
Robust Sparse Image Denoising
Radovan Obradovic (RT-RK Novi Sad, Serbia); Marko Janev (Mathematical Institute
of the Serbian Academy of Sciences and Arts, Serbia); Borislav Antic (University of
Heidelberg, Germany); Vladimir Crnojević (Novi Sad, Serbia); Nemanja Petrovic
(University of Novi Sad, Serbia)
pp. 2569-2572
Video Denoising Based on Transform Domain Minimum Mean Square Error
Dai (Hong Kong University of Science and Technology, Hong Kong); Oscar C. Au
(HKUST, Hong Kong); Chao Pang (Hong Kong University of Science and Technology,
Hong Kong); Feng Zou (Hong Kong University of Science and Technology, Hong
Kong)
pp. 2573-2576
WA.L5: 3D Video Processing and Rendering (Lecture)
Scribble Based Interactive 3D Reconstruction Via Scene Co-segmentation
Adarsh Kowdle (Cornell University, USA); Yao-Jen Chang (Cornell University, USA);




Christopher Gilliam (Imperial College London, United Kingdom); Pier Luigi Dragotti




Efficient Depth Blurring with Occlusion Handling
Timothy Popkin (Vision Semantics Ltd & Queen Mary University of London, United
Kingdom); Andrea Cavallaro (Queen Mary, University of London, United Kingdom);
David Hands (British Telecomunnications plc, United Kingdom)
pp. 2585-2588
A New Multidirectional Extrapolation Hole-Filling Method for Depth-Image-BasedRendering
Lai Man Po (City University of Hong Kong, Hong Kong); Shihang Zhang (Shenzhen
Graduate School of Peking University, P.R. China); Xuyuan Xu (City University of
Hong Kong, Hong Kong); Yuesheng Zhu (Shenzhen Graduate School, Peking
University, P.R. China)
pp. 2589-2592
Parameterization and Appearance Preserving on Cubic Cells for 3D DigitalPreservation of Cultural Heritage
Karl Apaza-Agüero (Universidade Federal do Parana, Brazil); Luciano Silva
(Universidade Federal do Paraná, Brazil); Olga R Bellon (Universidade Federal do
Parana & IMAGO Research Group, Brazil)
pp. 2593-2596
Can 3D Synthesized Views Be Reliably Assessed Through Usual Subjective andObjective Evaluation Protocols?
Emilie Bosc (Institut National des Sciences Appliquées de Rennes (INSA de Rennes),
France); Martin Köppel (Fraunhofer Institut for Telecomunications, Heinrich-Hertz-
Institut, Germany); Romuald Pépion (IRCCyN, Université de Nantes, France); Muriel
Pressigout (IETR / INSA de Rennes, France); Luce Morin (INSA-Rennes, France);
Patrick Ndjiki-Nya (Fraunhofer-Gesellschaft, Germany); Patrick Le Callet (IRCCYN,
France)
pp. 2597-2600
WA.L6: Exploiting and Analyzing Text in Electronic Images (Lecture)
Mobile Visual Search on Printed Documents Using Text and Low Bit-Rate Features
Sam S Tsai (Stanford University, USA); Huizhong Chen (Stanford University, USA);
David M Chen (Stanford University, USA); Georg Schroth (Technische Universität
München, Germany); Radek Grzeszczuk (Nokia Research Center, USA); Bernd Girod
(Stanford University, USA)
pp. 2601-2604
A New Hybrid Method to Detect Text in Natural Scene
Gang Zhou (Xi’an Jiaotong University, P.R. China); Yuehu Liu (Xi'an Jiaotong
University, P.R. China); Zhiqiang Tian (Xi'an Jiaotong University, P.R. China); Yuanqi
Su (Xi'an Jiaotong University, P.R. China)
pp. 2605-2608
break
Robust Text Detection in Natural Images with Edge-enhanced Maximally StableExtremal Regions
Huizhong Chen (Stanford University, USA); Sam S Tsai (Stanford University, USA);
Georg Schroth (Technische Universität München, Germany); David M Chen (Stanfordlxxxvii
University, USA); Radek Grzeszczuk (Nokia Research Center, USA); Bernd Girod
(Stanford University, USA)
pp. 2609-2612
Handwritten Connected Digits Detection: An Approach Using Instance Selection
Cristiano Pereira (Federal University of Pernambuco & Federal Institute of
Pernambuco, Brazil); George D. C. Cavalcanti (Federal University of Pernambuco,
Brazil)
pp. 2613-2616
A Robust Skew Detection Method Based on Maximum Gradient Difference and R-signature
Mehdi Felhi (University Nancy 2 & Océ - Canon Group, France); Nicolas Bonnier
(Océ - Canon Group, France); Salvatore Tabbone (University Nancy 2, France)
pp. 2617-2620
Automated Image Quality Assessment for Camera-Captured OCR
Xujun Peng (BBN Technologies, USA); Huaigu Cao (Raytheon BBN Technologies,
USA); Krishna Subramanian (Raytheon BBN Technologies, USA); Rohit Prasad (BBN
Technologies, USA); Premkumar Natarajan (BBN Technologies, USA)
pp. 2621-2624
WA.L7: Distributed Video Coding (Lecture)
Progressive Correlation Noise Refinement for Transform Domain Wyner-Ziv VideoCoding
Juan Song (State Key Lab. of Integrated Service Networks, Xidian University, P.R.
China); Keyan Wang (State Key Lab. of Integrated Service Networks, Xidian
University, P.R. China); Haiying Liu (State Key Lab. of Integrated Service Networks,
Xidian University, P.R. China); Yunsong Li (Xidan University, P.R. China); Chengke
Wu (State Key Laboratory of ISN, XI'DIAN University, P.R. China)
pp. 2625-2628
Global Motion Guided Adaptive Temporal Inter- / Extrapolation for Side InformationGeneration in Distributed Video Coding




Parallel Iterative Decoding of Transform Domain Wyner-Ziv Video Using CrossBitplane Correlation
Huynh Luong (Technical University of Denmark, Denmark); Xin Huang (Technical
University of Denmark, Denmark); Soren Forchhammer (Technical University of
Denmark, Denmark)
pp. 2633-2636
Improved Wyner-ziv Video Coding Efficiency Using Bit Plane Prediction
Jeffrey Micallef (University of Malta, Malta); Reuben A. Farrugia (University of Malta,
Malta); Carl J. Debono (University of Malta, Malta)
pp. 2637-2640 lxxxviii
Onboard Low-Complexity Compression of Solar Images
Shuang Wang (University of Oklahoma, USA); Lijuan Cui (University of Oklahoma,
USA); Samuel Cheng (University of Oklahoma, USA); Lina Stankovic (University of
Strathclyde, United Kingdom); Vladimir Stankovic (University of Strathclyde, United
Kingdom)
pp. 2641-2644
WA.L8: MRI: Cardiac and Neural Applications (Lecture)
A Novel Approach for Accurate Estimation of Left Ventricle Global Indexes FromShort-Axis Cine MRI
Fahmi Khalifa (Bioimaging Laboratory & University of Louisville, Louisville, KY, USA);
Garth Beache (Diagnostic Radiology Department, USA); Georgy Gimel'farb
(University of Auckland, USA); Ayman Sabry El-Baz, PhD (University of Louisville,
USA)
pp. 2645-2648
Aorta Segmentation Using the Watershed Algorithm for an Augmented Reality Systemin Laparoscopic Surgery
Fernando López-Mir (Universidad Politécnica de Valencia & Instituto Interuniversitario
de Investigación en Bioingeniería y Tecnología Orientada al ser Humano, Spain);
Valery Naranjo (Universidad Politecnica de Valencia, Spain); Jesus Angulo (MINES
Paristech, France); Eliseo Villanueva (Universidad Politécnica de Valencia, Spain);
Mariano Alcañiz (Universidad Politécnica de Valencia, Spain); Susana López-Celada
(Hospital Clínica Benidorm, Unidad Resonancia Magnética, INNSCANER, Spain)
pp. 2649-2652
break
Automatic Subcortical Tissue Segmentation of MR Images Using Optimum-PathForest Clustering
Fábio A. M. Cappabianco (Federal University of São Paulo & Universidade Federal
de Sao Paulo, Brazil); Jaime Ide (Federal University of São Paulo, Brazil); Alexandre
Falcão (Institute of Computing, University of Campinas, Brazil); Chiang-shan Li (Yale
University, USA)
pp. 2653-2656
3D Shape Analysis of the Brain Cortex with Application to Dyslexia
Matthew J Nitzken (University of Louisville & BioImaging Laboratory, USA); Manuel
Casanova (University of Louisville, USA); Georgy Gimel'farb (University of Auckland,
USA); Ahmed Elnakib (Bioimaging Lab, USA); Fahmi Khalifa (Bioimaging Laboratory
& University of Louisville, Louisville, KY, USA); Andy Switala (University of Louisville,
USA); Ayman Sabry El-Baz, PhD (University of Louisville, USA)
pp. 2657-2660
Detection of Resting-State Brain Activity in Magnetic Resonance Images ThroughWavelet Feature Cluster Analysis
Geert Verdoolaege (Ghent University, Belgium); Leslie Vlerick (Ghent University
Hospital, Belgium); Eric Achten (Ghent University Hospital, Belgium)
pp. 2661-2664 lxxxix
WA.PA: Sparse Estimation (Poster)
Total Variation-Wavelet-Curvelet Regularized Optimization for Image Restoration
Shunsuke Ono (Tokyo Institute of Technology, Japan); Takamichi Miyata (Tokyo
Institute of Technology, Japan); Katsunori Yamaoka (Tokyo Institute of Technology,
Japan)
pp. 2665-2668
Image Reconstruction From Compressed Linear Measurements with Side Information
Vijayaraghavan Thirumalai (EPFL, Switzerland); Pascal Frossard (Swiss Federal
Institute of Technology - EPFL, Switzerland)
pp. 2669-2672
Multitemporal Image Change Detection with Compressed Sparse Representation
Leyuan Fang (Hunan University, P.R. China); Shutao Li (Hunan University, P.R.
China); Jianwen Hu (Hunan University, P.R. China)
pp. 2673-2676
Single-View Reconstruction From an Unknown Spherical Mirror
Zhihu Chen (The University of Hong Kong, Hong Kong); Kwan-Yee Kenneth Wong
(The University of Hong Kong, Hong Kong); Miaomiao Liu (The University of
Hongkong, Hong Kong); Dirk Schnieders (The University of Hong Kong, Hong Kong)
pp. 2677-2680
Optical Flow Estimation Using Sparse Gradient Representation
Muhammad Nawaz (University of Wollongong, Australia); Abdesselam Bouzerdoum
(University of Wollongong, Australia); Son Lam Phung (University of Wollongong,
Australia)
pp. 2681-2684
Luminance Constrained Total Variation and Its Application for Optimized Decoding ofJPEG 2000
Takamichi Miyata (Tokyo Institute of Technology, Japan); Yoshinori Sakai (Tokyo
Institute of Technology, Japan)
pp. 2685-2688
Modified-CS-residual for Recursive Reconstruction of Highly UndersampledFunctional MRI Sequences
Wei Lu (Iowa State University, USA); Taoran Li (Iowa State University, USA); Ian
Atkinson (University of Illinois at Chicago, USA); Namrata Vaswani (Iowa State
University, USA)
pp. 2689-2692
Sparse Representation Based Band Selection for Hyperspectral Images
Shuangjiang Li (University of Tennessee at Knoxville, USA); Hairong Qi (the
University of Tennessee, USA)
pp. 2693-2696
Total-Variation Regularized Motion Estimation in a Periodic Image Sequence
Wenyuan Qi (Illinoise Institute of Technology, USA); Xiaofeng Niu (Illinois Institute of
Technology, USA); Yongyi Yang (Illinois Institute of Technology, USA)
pp. 2697-2700 xc
3D Image Reconstruction From Sparse Measurement of Wideband Millimeter WaveSAR Experiments
Hamed Kajbaf (Missouri University of Science and Technology, USA); Joseph Case
(Missouri University of Science and Technology, USA); Yahong Rosa Zheng (Missouri
University of Science and Technology, USA)
pp. 2701-2704
Compressive Passive Millimeter-Wave Imaging
Sevket Derin Babacan (Northwestern University, USA); Martin Luessi (Northwestern
University, USA); Leonidas Spinoulas (Northwestern University, USA); Aggelos K.
Katsaggelos (Northwestern University, USA); Nachappa Gopalsami (Argonne
National Laboratory, USA); Thomas W Elmer, II (Argonne National Laboratory, USA);
Ryan Ahern (Argonne National Laboratory, USA); Shaolin Liao (Argonne National
Laboratory, USA); Apostolos Raptis (Argonne National Laboratory, USA)
pp. 2705-2708
Hybrid Blind Deconvolution of Images Using Variable Splitting and Proximal PointMethods
Sudipto Dolui (University of Waterloo, Canada); Oleg Michailovich (University of
Waterloo, Canada)
pp. 2709-2712
A New Block Compressive Sensing to Control the Number of Measurements
Hyungkeuk Lee (Yonsei University, Korea); Heeseok Oh (Wireless Network Lab.,
Yonsei University, Korea); Sanghoon Lee (Yonsei University, Korea)
pp. 2713-2716
A Memory Gradient Algorithm for L2-L0 Regularization with Applications to ImageRestoration
Emilie Chouzenoux (Université Paris-Est Marne-la-Vallée, France); Jean-Christophe
Pesquet (University Paris-Est, France); Hugues Talbot (Université Paris Est, France);
Anna Jezierska (Université Paris-Est Marne-la-Vallée, France)
pp. 2717-2720
WA.PB: Data Hiding and Media Security (Poster)
An Effective Image Steganalysis Method Based on Neighborhood
Qingxiao Guan (University of Science and Technology of China, P.R. China); Jing
Dong (Institute of Automation, Chinese Academy of Sciences, P.R. China); Tieniu Tan
(NLPR, P.R. China)
pp. 2721-2724
Frequency Domain Infrared Watermarking for Printed CMYK Image
Yonghui Zhao (Xerox Research Center Webster, USA); Zhigang Fan (Xerox
Corporation, USA); Martin Hoover (Xerox Research Center Webster, USA)
pp. 2725-2728
Affine Transformation Invariant Image Watermarking Using Moment Normalizationand Radial Symmetry Transform
Athanasios Nikolaidis (Technological Educational Institute of Serres, Greece)
pp. 2729-2732 xci
Compression and Protection of JPEG Images
Yi-Chong Zeng (Academia Sinica, Taiwan); Fay Huang (National Ilan University,
Taiwan); Mark Liao (Academia Sinica, Taiwan)
pp. 2733-2736
Secure JPEG Steganography by LSB+ Matching and Multi-Band Embedding
Hao-tian Wu (Sun Yat-Sen University, P.R. China); Jiwu Huang (Sun Yat-sen
University, P.R. China)
pp. 2737-2740
Reversible Watermarking Based on Generalized Histogram Shifting
Mohammad Arabzadeh, Mohammad Abadi (Shiraz University of Technology, Iran);
Mohammad Sadegh Helfroush (Shiraz University of Technology, Iran); Habibollah
Danyali (Shiraz University of Technology, Iran); Keyvan Kasiri (Shiraz University of
Technology, Iran)
pp. 2741-2744
Robust Watermark Extraction Using SVD-based Dynamic Stochastic Resonance
Rajlaxmi Chouhan (PDPM Indian Institute of Information Technology, Design and
Manufacturing Jabalpur, India); Rajib Kumar Jha (PDPM Indian Institute of
Information Technology, Design & Manufacturing Jabalpur, India); Apoorv Chaturvedi
(PDPM IIITDM Jabalpur, India); Toshihiko Yamasaki (The University of Tokyo, Japan);
Kiyoharu Aizawa (University of Tokyo, Japan)
pp. 2745-2748
Improved Multiplicative Spread Spectrum Embedding for Image Data Hiding
Amir Valizadeh (University of British Columbia, Canada); Z. Jane Wang (University of
British Columbia, Canada)
pp. 2749-2752
Countermeasure of Re-recording Prevention Against Attack with Short WavelengthPass Filter
Takayuki Yamada (Graduate University for Advanced Studies, Japan); Gohshi Seiichi
(Sharp Corporation, Japan); Isao Echizen (National Institute of Informatics (NII),
Japan)
pp. 2753-2756
A New Blind Robust Image Watermarking Scheme in SVD-DCT Composite Domain
Zhen Li (NTU, Singapore); Kim Hui Yap (Nanyang Technological University,
Singapore); Ying Lei (School of EEE, Nanyang Technological University, Singapore)
pp. 2757-2760
Virtual View Invariant Domain for 3D Video Blind Watermarking
Javier Franco-Contreras (Technicolor, France); Séverine Baudry (Technicolor,
France); Gwenael J Doërr (Technicolor, France)
pp. 2761-2764
A Novel Approach to Adaptive Image Authentication
Pawel Korus (AGH University of Science and Technology, Poland); Andrzej Dziech
(AGH University of Science and Technology, Poland)
pp. 2765-2768 xcii
A Collusion Resilient Key Management Scheme for Multi-dimensional Scalable MediaAccess Control
Xinglei Zhu (State University of New York at Buffalo, USA); Chang Wen Chen (State
University of New York at Buffalo, USA)
pp. 2769-2772
Synchronization of Texture and Depth Map by Data Hiding for 3D H.264 Video
Zafar Shahid (LIRMM, France); William Puech (University of Montpellier & LIRMM,
France)
pp. 2773-2776
WA.PC: Remote Sensing an Geophysical Imaging (Poster)
A New Approach to the Automated Mapping of Pockmarks in Multi-Beam Bathymetry
Richard Harrison (University of East Anglia & Gardline Geosurvey, United Kingdom);
Valerie Bellec (Norges Geologiske Undersekelse (NGU), Trondheim, Norway); Dave
Mann (Gardline Geosurvey, United Kingdom); Wenjia Wang (University of East
Anglia, United Kingdom)
pp. 2777-2780
Radio Astronomical Image Deconvolution Using Prolate Spheroidal Wave Functions
Sarod Yatawatta (ASTRON, The Netherlands)
pp. 2781-2784
Globally Optimal Reconstruction of Millimeter-Wave Radiometric Images with BeliefPropagation
Michel Sarkis (Sony Deutschland Gmbh, Germany); Murat Shahrashoub (Sony
Deutschland Gmbh, Germany)
pp. 2785-2788
Adaptive Patches for Change Detection
Xing Gong (Insitute of Automation, Chinese Academy of Science & LIAMA, P.R.
China); Thomas Corpetti (CNRS - University Rennes 2, France)
pp. 2789-2792
Cascaded Active Learning for Object Retrieval Using Multiscale Coarse to FineAnalysis
Pierre Blanchart (Télécom ParisTech, France); Marin Ferecatu (CNAM, France)
pp. 2793-2796
Component-based Restoration of Speckled Images
Vishal Patel (University of Maryland, USA); Glenn Easley (University of Maryland,
USA); Rama Chellappa (University of Maryland, USA)
pp. 2797-2800
Estimation of an Optimal Spectral Band Combination to Evaluate Skin DiseaseTreatment Efficacy Using Multi-Spectral Images
Sylvain Prigent (INRIA Sophia Antipolis, France); Didier Zugaj (Galderma, France);
Xavier Descombes (INRIA, France); Philippe Martel (Galderma, France); Josiane
Zerubia (INRIA, Sophia Antipolis, France)
pp. 2801-2804 xciii
Segmenting Extended Structures in Radio Astronomical Images by Filtering BrightCompact Sources and Using Wavelets Decomposition
Marta Peracaula (University of Girona, Spain); Arnau Oliver (University of Girona,
Spain); Albert Torrent (University of Girona, Spain); Xavier Lladó (University of
Girona, Spain); Jordi Freixenet (University of Girona, USA); Joan Martí (University of
Girona, Spain)
pp. 2805-2808
Ground Topography Estimation Over Forests Using PolInSAR Image by Means ofCoherence Set
Bin Zou (Harbin Institute of Technology, P.R. China); Da Lu (Harbin Institute of
Technology, P.R. China); Hongjun Cai (Harbin Institute of Technology, P.R. China); Ye
Zhang (Harbin Institute of Technology, P.R. China)
pp. 2809-2812
A Fast Multiple Birth and Cut Algorithm Using Belief Propagation
Ahmed Gamal-Eldin (INRIA Sophia Antipolis, France); Xavier Descombes (INRIA,
France); Guillaume Charpiat (INRIA, Sophia Antipolis, France); Josiane Zerubia
(INRIA, Sophia Antipolis, France)
pp. 2813-2816
Fast Model of Space-Variant Blurring and Its Application to Deconvolution inAstronomy
Loïc Denis (Centre de Recherche Astrophysique de Lyon, France); Eric Thiébaut
(Centre de Recherche Astrophysique de yon, France); Ferreol Soulez (Universite
Lyon 1 & Centre de Recherche Astronomique de Lyon, France)
pp. 2817-2820
Robust Airplane Detection in Satellite Images
Li Wei (NLPR, Institute of Automation, Chinese Academy of Sciences, P.R. China);
Shiming Xiang (Institute of Automation, Chinese Academy of Sciences, P.R. China);
Haibo Wang (Institute of Automation, Chinese Academy of Sciences, P.R. China);
Chunhong Pan (Institute of Automation, Chinese Academy of Sciences, P.R. China)
pp. 2821-2824
Extracting Salient Contour Groups From Cluttered Solar Images Via Markov RandomFields
Nurcan Durak (University of Louisville, USA); Olfa Nasraoui (University of Louisville,
USA)
pp. 2825-2828
Resolution Assessment in Dynamic Image Formation
Mark D. Butala (Jet Propulsion Laboratory, USA)
pp. 2829-2832
WA.PD: Image Segmentation (Poster)
Tensor Vector Field Based Active Contours
Abhishek Kumar (University of Waterloo, Canada); Alexander Wong (University of
Waterloo, Canada); Akshaya Mishra (University of Waterloo, Canada); David Clausi
(University of Waterloo, Canada); Paul Fieguth (University of Waterloo, Canada)
pp. 2833-2836 xciv
EDLines: Real-Time Line Segment Detection by Edge Drawing (ED)
Cuneyt Akinlar (Anadolu University, Turkey); Cihan Topal (Anadolu University, Turkey)
pp. 2837-2840
Incremental Local Hough Transform for Line Segment Extraction
Rui Guerreiro (Institute for Systems and Robotics / Instituto Superior Técnico,
Portugal); Pedro Aguiar (Institute for Systems and Robotics / Instituto Superior
Técnico, Portugal)
pp. 2841-2844
General Adaptive Distance Transforms on Gray Tone Images: Application to ImageSegmentation
Jean-Charles Pinoli (Ecole Nationale Supérieure des Mines, France); Johan Debayle
(Ecole Nationale Supérieure des Mines, France)
pp. 2845-2848
Image Super-segmentation: Segmentation with Multiple Labels From ShuffledObservations
Jorge S. Marques (Instituto Superior Técnico & Instituto de Sistemas e Robotica,
Portugal); Mario A. T. Figueiredo (Instituto Superior Técnico, Portugal)
pp. 2849-2852
Improved Force Field for Vector Field Convolution Method
Andrea Kovacs (Pazmany Peter Catholic University & Computer and Automation
Research Institute, MTA SZTAKI, Hungary); Tamas Szirányi (Computer and
Automation Research Institute of the Hungarian Academy of Sciences & Pázmány
Péter Catholic University, Hungary)
pp. 2853-2856
Semi-Automatic 3-D Segmentation of Computed Tomographic Imagery by IterativeGradient-Driven Volume Growing
Sreenath Rao Vantaram (Rochester Institute of Technology, USA); Eli Saber
(Rochester Institute of Technology, USA); Sohail A Dianat (Rochester Institute of
Technology, USA); Yang Hu (Rochester Institute of Technology, USA); Vishwas
Abhyankar (DataPhysics Research Incorporation, USA)
pp. 2857-2860
Robust Segmentation of Relevant Regions in Low Depth of Field Images
Franz Graf (Ludwig-Maximilians-Universität München, Germany); Hans-Peter Kriegel
(Ludwig-Maximilians-Universität München, Germany); Michael Weiler (Ludwig-
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Security Analysis of a Cancelable Iris Recognition System Based on BlockRemapping
Stefan Jenisch (University of Salzburg, Austria); Andreas Uhl (Salzburg University,
Austria)
pp. 3213-3216
WP.L7: Video Streaming and Error-Resilient Coding (Lecture)
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Automation (IA) Chinese Academy of Sciences (CAS), P.R. China); Muhammad Abul
Hasan (University of Technology Sydney, Australia); Xiangjian He (University of
Technology, Sydney, Australia); Changsheng Xu (Institute of Automation, Chinese
Academy of Sciences & China-Singapore Institute of Digial Media, P.R. China);
Hanqing Lu (the Institute of Automation, Chinese Academy of Sciences, P.R. China);
Jesse S Jin (University of Newcastle, Australia)
pp. 3653-3656 cxix
View-based 3D Model Retrieval Using Two-Level Spatial Structure
Pengjie Li (Beijing University of Posts and Telecommunications, P.R. China);
Huadong Ma (Beijing University of Posts and Telecommunications, P.R. China); An-
Long Ming (Beijing University of Posts and Telecommunications, P.R. China)
pp. 3657-3660
A Bag-of-Regions Approach to Sketch-Based Image Retrieval
Rui Hu (University of Surrey, United Kingdom); Tinghuai Wang (University of Surrey,
United Kingdom); John Philip Collomosse (University of Surrey, United Kingdom)
pp. 3661-3664
Image Coding with Face Descriptors Embedding
Alberto Boschetti (University of Brescia, Italy); Nicola Adami (University of Brescia,
Italy); Riccardo Leonardi (University of Brescia, Italy); Masahiro Okuda (The
University of Kitakyushu, Japan)
pp. 3665-3668
On the Surprisingly Accurate Transfer of Image Parameters Between Medical andSolar Images
Juan Banda (Montana State University, USA); Rafal Angryk (Montana State
University, USA); Petrus C Martens (Montana State University & Harvard Smithsonian
Center for Astrophysics, USA)
pp. 3669-3672
Comparison of Video Sequences with Histograms of Motion Patterns
Jurandy Almeida (University of Campinas, Brazil); Neucimar Leite (State University of
Campinas, Brazil); Ricardo da Silva Torres (Institute of Computing, State University of
Campinas, Brazil)
pp. 3673-3676
Location-Based Image Retrieval for Urban Environments
Jerry Zhang (University of California, Berkeley, USA); Aaron Hallquist (University of
California, Berkeley, USA); Avideh Zakhor (University of California at Berkeley, USA)
pp. 3677-3680
WP.L5: Advances in Transforms for Video Coding (Special Session)
One-Dimensional Directional Unified Transform for Intra Coding
Jun Yamaguchi (Toshiba, Japan); Taichiro Shiodera (Toshiba Corporation, Japan);
Saori Asaka (Toshiba Corporation, Japan); Akiyuki Tanizawa (Toshiba Corporation,
Japan); Tomoo Yamakage (Toshiba Corporation, Japan)
pp. 3681-3684
Low-complexity Mode-Dependent KLT for Block-Based Intra Coding
Chuohao Yeo (Institute for Infocomm Research, Singapore); Yih Han Tan (Institute for




Rotational Transform for Image and Video Compression
Elena Alshina (Samsung Electronics & DMC R&D Center, Korea); Alexander Alshin
(Samsung Electronics Co., Ltd, Korea); Felix Fernandes (Samsung Electronics Co.,
Ltd, USA)
pp. 3689-3692
Transform Coding in the HEVC Test Model
Martin Winken (Fraunhofer HHI, Germany); Philipp Helle (Fraunhofer HHI, Germany);
Detlev Marpe (Fraunhofer Institute for Telecommunications - Heinrich Hertz Institute,
Germany); Heiko Schwarz (Fraunhofer HHI, Germany); Thomas Wiegand
(Fraunhofer Institute for Telecommunications - Heinrich-Hertz-Institute, Germany)
pp. 3693-3696
Design of Non-Separable Transforms for Directional 2-D Sources
Bing Zeng (Hong Kong University of Science and Technology, Hong Kong)
pp. 3697-3700
Distortion Estimates for Adaptive Temporal Decompositions of Video UnderDisplacement Errors and Quantization Noise
Fabio Verdicchio (University of Aberdeen, United Kingdom); Yiannis Andreopoulos
(University College London, United Kingdom)
pp. 3701-3704
Inter Prediction Using Lapped Transforms for Advanced Video Coding
Rafael Galvão de Oliveira (Télécom PArisTech, France); Beatrice Pesquet (Telecom
Paristech, France); Maria Trocan (I. S. E. P., France)
pp. 3705-3708 cxxi
On behalf of the ICIP 2011 Organizing Committee, we are warmly welcoming you to Brussels, the capital
of the Kingdom of Belgium and the home to the European headquarters, a buzzing, influential city
where history is made. The city is a key European commercial hub, a base for many major international
companies. This cosmopolitan city that loves good food lives life its way and expresses itself in a style very
much its own: sometimes rebellious and mischievous, sometimes thoughtful and composed, but always
very likeable. Despite its European dimension and despite all the different languages spoken on the corner
of every street, Brussels is still inspired by a very "village-like" spirit. Of course, it’s well known for its Grand-
Place, its Atomium, its Manneken-Pis, its Gueuze and its Kriek, its waffles and its chocolates... (don’t miss
them!). The Brussels-Capital region consists of 19 communes and covers a total surface area of 16,179 ha.
The population has around 990,000 inhabitants. Roughly a quarter of the city’s total population is foreign.
Brussels has a temperate, maritime climate. The average temperature in September is around 16°Celsius
(±60° Fahrenheit).
Brussels and Belgium, being at the crossroad of France, Germany and United Kingdom has been the place
where Europe has been shaped. It is crossed by the border which separates Latin Europe from German
Europe, which is the place where in 57 BC Julius Caesar stopped its first conquest of the Gaul. This line still
separates today the two main communities of Belgium, the Flemish and the Walloon. Belgium nourishes
diversity, creativity, art and technology. The Flemish textile industry came from the middle age, while the
steel and glass industry made Belgium one of the main industrial countries at the beginning of the 20th
century. These industrial golden ages of Belgium gave rise to art and science creativity, among which one
can cite the Flemish school of Painting in the 15th century or the Solvay congresses in the beginning of
the 20th century where all the key Physicists of the World, including Albert Einstein and Marie Curie, were
shaping the modern Physics in Brussels under the sponsorship of Ernest Solvay. We are very proud to
welcome ICIP in the continuity of this long tradition and spirit of modernity.
ICIP is the premier forum for the presentation of technological advances and research results in the
fields of theoretical, experimental, and applied image and video processing. ICIP 2011, the 18th in the
series that has been held annually since 1994, brings together leading engineers and scientists in image
processing from around the world. As its previous editions ICIP 2011 targets an excellence level by
selecting outstanding papers with the aid of an elaborate panel of experts that evaluated the papers. The
Technical Program Chairs, Special Session Chairs and Tutorial Chairs supported by many collaborators
managed this process while aiming at an acceptance rate of 40%. The three main 2011 themes, human
computer interfacing, astronomy and cultural heritage, are reflected in the plenary talks and multiple lecture
and poster sessions. This conference also awards best student papers and best papers via a meticulous
process involving expert reviewers.
The conference center, the Square, is housed in the centre of Brussels in the extensive former Palais des
Congrés, an elegant, architecturally significant building originally constructed for the 1958 World Expo.
Many of the original features, including expansive murals by Paul Delvaux, René Magritte and Louis van
Lint, have been carefully restored and are now juxtaposed with contemporary design conceived by a team
of leading European designers. With its spectacular views over the Brussels skyline, Square is somewhere
to inspire the mind to greater heights and ambition. Brussels is the thriving centre of Europe, and Square
is right in the heart of it, just a short stroll from all of the historic city’s major attractions.
The welcome reception takes place in the proximity of the square in the King's Gallery (Galerie du Roi),
which is one of three galleries that are better known as the Saint-Hubertus Royal Gallery. The galleries
housed some 70 luxury boutiques (54 today) and about 100 private flats, all of which have been rented out
since 1850. The banquet is hosted by AutoWorld, one of the most important and complete exhibitions of
automobiles in Europe with more than 350 vehicles offering an overview of the general history of the car
industry since its very begins.
Organizing a conference like ICIP always involves many persons and addressing them individually in this
word of thank would not be feasible, but we do want to mention a few people that played a key role in
organizing this event. We would like to thank especially the Technical Program Chairs, Prof. Inald Lagendijkii
and Prof. Pierre Moulin for their guidance and hard work putting together this year’s technical program,
and the Local Arrangement Chairs, Alasdair Grant and Dr.
Véronique Delouille, for managing the event’s overall complexity and its smooth organization. They were
assisted by Destrée Organisation as the Professional Congress Organizer (PCO) and by Carlson Wagonlit
Travel to accommodate the social events and hotel reservations. Finally, we would like to express our
gratitude to the IEEE staff and in particular to Lisa Schwarzbek for guiding us through this adventurous
experience.
Evidently, we need also to thank our sponsors: IEEE and the IEEE Signal Processing Society, and our
supporters: the Funds for Scientific Research in Flanders and Wallonie (FWO and FNRS), the Belgian
Science Policy (BELSPO) project BCRYPT, INRIA, Hewlett-Packard, Huawei, Barco, Wiley-Blackwell,
VisitBrussels and Duvel Moortgat.
It is an honor to host ICIP 2011 and we hope that attendees will have exciting and fruitful experience paving
the way for future research and developments in the domain. We welcome you to Brussels and hope you
will have a joyful stay!
Bienvenue à Bruxelles, Welkom in Brussel, Willkommen in Brüssel, Welcome to Brussels!
Prof. Benoit Macq, General Chair, ICIP 2011
Prof. Peter Schelkens, General Co-Chair, ICIP 2011iii
It is our pleasure to welcome you to the 2011 18th IEEE International Conference on Image Processing in
Brussels, the world capital of beer and chocolate! Hopefully attending ICIP 2011 will stimulate both your
palate as your intellect and will be an exciting, fruitful, and inspiring experience.
This year we have received 2245 paper submissions from 67 countries spread all over the globe. The Asia/
Pacific region provided 44.4% of the authors, Europe, the Middle East and Africa 37.0%, North America
15.6%, and Latin America 3.0%.
The organizing committee had all submitted papers subjected to peer evaluation by 1113 volunteers who
were selected based on their expertise area. They provided over 7,000 reviews, i.e., an average of about
3.2 per paper. The review process was managed per EDICS domain by 61 Area Chairs who are members
of the Image, Video, and Multidimensional Signal Processing (IVMSP) Technical Committee of the IEEE
Signal Processing Society, members of the Multimedia Signal Processing (MMSP) Technical Committee,
or otherwise leading researchers within the IEEE Signal Processing Society Image Processing community.
The Area Chairs monitored the review process and made recommendations for each paper. A total of 889
regular papers (40.6 %) have been accepted and are presented in 48 lectures and 42 poster sessions. We
would like to sincerely thank everybody involved in the review process: your individual contributions have
shaped the ICIP 2011 program.
The ICIP 2011 technical program includes three plenary lectures addressing the main themes of the
conference: human computer interfacing, cultural heritage and astronomy. We are therefore delighted to
announce the following plenary lectures at this year’s ICIP conference:
• “Seeing and the Brain”, by Prof. Brian Wandell from Stanford University, USA.
• “Sparsity and Astronomical Data Analysis”, by Dr. Jean-Luc Starck from the Commission for
Atomic Energy (CEA), France.
• “Distinguishing the ‘Hand’ of the Master?,” by Prof. Ingrid Daubechies from Duke University,
USA.
The conference kicks off on Sunday, 11th September, with 5 tutorials (3 in the morning and 2 in the
afternoon). These tutorials were selected from 17 proposals submitted in response to the Call for Tutorials
by a team of experts under the guidance of Prof. Jean-Philippe Thiran and Dr. Ton Kalker. The evaluation
process resulted in the selection of the following state-of-the-art tutorials on vibrant research topics in
image processing:
• “Convex Optimization Methods for Image Processing” by Xavier Bresson and Thomas Pock.
• “Image Analysis in Very High Resolution Optical Remote Sensing” by Jocelyn Chanussot.
• “Image and Video Analysis using Local Binary Pattern Variants” by Matti Pietikäinen and Janne
Heikkilä.
• “Spatio-temporal Filtering for Multi-object Tracking in Image Sequences” by Andrea Cavallaro
and Emilio Maggio.
• “ToF (Time of Flight) Depth Sensor Image Processing: from Principle to Applications” by
Seungkyu Lee, Albert J.P. Theuwissen, Radu Horaud, Miles Hansard, Hwasup Lim and Seong-
Jin Kim.
The ICIP 2011 program also offers 8 special sessions covering key research topics. The special sessions
were selected after a meticulous reviews process of 12 submitted special session proposals in response
to the Call for Special Sessions under the guidance of the Special Session Chairs, Prof. Edward Delp and
Prof. Ferran Marques. Each paper in the special sessions was reviewed by, at least, four reviewers. The
ICIP 2011 special sessions and corresponding organizers are:
• “Advances in Motion Representation for Video Coding”, by Thomas Sikora, and Andreas Krutz.
• “Advances in Transforms for Video Coding”, by Marta Mrak, and Robert Cohen.iv
• “Analysis of Microscopy and Reconstructive Images for Applications in Medicine and Biology”, by
Laure Blanc-Feraud, Dave Burton, Aymeric Histace, Bogdan Matuszewski, Chris Moore, and
Frederic Precioso.
• “Astronomy and Cosmology”, by Yves Wiaux.
• “Compression of High-Dimensional Media Data for Interactive Navigation”, by Gene Cheung,
Pier Luigi Dragotti, and Vladan Velisavljevic.
• “Distributed Compression: Multimedia Applications”, by Vladimir Stankovic, Lina Stankovic, and
Samuel Cheng.
• “Modern Shape from Shading and Beyond”, by Michael Breuß, Ariel Tankus, and Oliver Vogel.
• “Recent Advances in Web-scale Image Annotation”, by Clement Chia Nanyang, Yiqun Hu, and
Jinjun Wang.
To recognize top research results, ICIP 2011 includes two types of awards:
• Best Paper Award, supported by Hewlett-Packard. After nomination by the Area Chairs and
guided by the reviewers’ scores and comments, the nominated papers have been reevaluated by
an independent panel of experts.
• Best Student Paper Awards, supported by Huawei, Barco and Wiley-Blackwell. For these awards
the first author needs to be a student upon submission of the paper. ICIP 2011 has followed
the process initiated at last year’s ICIP in Hong Kong, highlighting the importance of the paper
presentation. Eight Best Student Paper Award candidates have been selected through a review
process from a list of 50 top scoring papers nominated by senior researchers.
The eight nominated papers are invited to present their work in a Best Student Paper Award
Special Session. A jury composed by the Awards Chairs will score the candidates by considering
all relevant reviewing criteria, including the quality of the oral presentation.
The award process was managed by the Awards Chairs, Prof. Pascal Frossard and Prof. Béatrice
Pesquet-Popescu. They will present the awards during the conference banquet.
As Technical Program Chairs, we would like to thank the plenary speakers, tutorials presenters, reviewers,
session chairs, and all authors and presenters for their contributions to ICIP 2011. In particular we would
like to thank the Area Chairs for their instrumental support for building a high quality ICIP 2011 program.
Finally, we would like to express our appreciation for the Destrée Organisation, in particular Nicolas Le
Brun and his team, for their support in organizing ICIP 2011.
We look forward to welcoming you in Brussels,
Prof. Inald Lagendijk and Prof. Pierre Moulin
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